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EDITORIAL

Critical thinking in
critical care
Evelyn Victoria E. Reside, MD, FPCCP
Editor-in-Chief
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The pulmonologists of the Philippine
College of Chest Physicians (PCCP) have
learned to evolve in many ways. During and
beyond fellowship training, they are required
to develop a good grasp of the common and
the not-so-common, of ambulatory
pulmonary care and pulmonary critical care.
They are in the clinic, the wards, the
intensive care unit, the operating room and
the recovery room, the labor room and
delivery room. They are everywhere and
anywhere there is a patient who breathes
(and cannot breathe!).

and who we are. Although some of us provide
service in underserved areas devoid of
sophisticated machinery and equipment, I can
imagine visions of mechanical ventilators still
dancing in their heads and pressure-volume
equations still in recent memory. For a few of
us, an intensive care unit (ICU) bed may still
be a boat-ride away, or perhaps in the next
province. Although many more of us can only
read about endobronchial ultrasound (EBUS),
and pulmonary embolism is simply a
diagnosis of exclusion, this issue is still for all
of us.

And depending on where we are, we remain
individually different yet connected by our
common love for the lungs. On our coats and
in our clinics we declare ourselves as
“Pulmonary Specialist”, “InternistPulmonologist”, “Pulmonologist”,
“Pulmonary and Critical Care Specialist”,
“Critical Care Pulmonologist”… the list can
go on and on. No matter what we call
ourselves, we know exactly what we mean

For gone are the days when the mechanical
ventilator, the ICU, and non-invasive
ventilation were the realm of the pulmonary
specialist. Inching closer and closer to the
heart of our subspecialty are the Critical Care
Intensivists, the Interventional Radiologists,
the Thoracic Surgeons and even Emergency
Medicine Physicians. Nowadays, we share
more and more of the responsibility for our
patients with colleagues in these fields.
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But what is “intensive care”? Is it a matter of
the clinician’s perspective of the patient’s
situation and prognosis? Or is it a matter of only
the here and now, when patients are unstable,
regardless of whether or not their stability may
be simply short-lived given the right (and
perhaps simple) interventions? Or is it now a
matter of the patient’s perspective – for in the
words of author Tilda Shalof: “…hospitals
today have become one big intensive care unit:
all patients need intensive caring.”
And so the need to continuously evolve,
strengthen, learn and grow.
And here we are, this 3rd quarter issue of the
PJCD, our humble contribution to our learning
and growing, sharing with the PCCP community
new ideas and new information which are meant
to help and guide the clinician-pulmonologist in
managing critically ill patients. Our articles
provide a glimpse of our roles as all-around
physicians to the intubated and not, from
feeding to weaning, and everything else in

between. For despite these changing and
challenging times when our roles and
responsibilities to patients are slowly shared
with other specialties, there is one thing that
will never change: the pulmonologist as a
holistic clinician, armed with the knowledge
and skill to manage patients on either end of the
spectrum: from the ambulatory to the critically
ill in the intensive care unit.
So let us savor this issue with the same hunger
and thirst for ideas and knowledge that have
driven us to evolve into the pulmonologist of
today. For such is the world (and the hospital)
today: every patient is an empowered patient,
and one in need of “intensive caring”.
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Lung cancer with VTE and protein C and S deficiency
INTERHOSPITAL CASE PRESENTATION

A Pragmatic Dilemma: A Case of Lung Adenocarcinoma
Presenting as Upper and Lower Extremity Venous
Thromboembolism and Protein C and S Deficiency
Edgardo D. Tiglao Jr, MD, FPCP; Fernando G. Ayuyao, MD, FPCCP

ABSTRACT
Introduction: Cancer continues to be one of the major causes of venous thromboembolism
(VTE) worldwide, and as such, is a global health burden. In the Philippines, the incidence of
cancer with VTE is yet to be established, although malignancy itself is the third leading cause of
morbidity and mortality. Among the malignancy types, cancers of the lung are the most
prevalent. The risk of VTE is increased in lung cancer, especially in the adenocarcinoma type.
The case: A 63-year old obese female was admitted due to left leg swelling for 3 days
associated with upper back pain. She was a non-smoker and had a previous history of
spontaneous abortion. On physical examination, she had mid-thigh and calf asymmetry, and
pitting edema and localized tenderness from the left foot to the middle third of the left thigh.
Venous doppler study of the left lower extremities showed a totally occlusive acute to subacute
deep venous thrombosis of the venous segments. In view of the upper back pain and chest xray finding of miliary-form nodules in both lungs, a computerized tomography (CT) of the chest
with intravenous contrast confirmed left lower lobe, left paraaortic, and right prevascular
masses. CT-guided biopsy of the left lower lobe mass confirmed the diagnosis of lung
adenocarcinoma. Subsequent work-up in the hospital also showed upper extremity vein
thrombosis confirmed by CT venogram of the neck; hence, a hypercoagulability study was done,
which revealed a deficiency of protein C and S. The patient was given adequate anticoagulation and started with palliative chemotherapy.
Conclusion: A thorough evaluation and investigation is needed among patients with two or
more deep vein thrombosis. In this case, a medical dilemma between lung malignancy and
thrombophilia was thought to be the cause of the hypercoagulopathy.
Keywords: lung adenocarcinoma, deep vein thrombosis, protein C deficiency, protein S
deficiency
INTRODUCTION
Cancer patients are known to be at higher
risk of developing venous thromboembolism
(VTE) compared with the general population.1
VTE is a major cause of morbidity and mortality,
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and is the second most common cause of death
in patients with cancer. Lung carcinoma
presenting as venous thrombosis is common
and showed a 2- fold increased risk. The said
risk is higher for adenocarcinoma than

Tiglao and Ayuyao

than squamous cell carcinoma.2
Presented here is a case of a 63-year old
obese female who presented with an unusual
presentation of thrombosis, in which a medical
dilemma of the cause of thrombosis prompted for
investigation.
CASE STUDY
This is the case of T.L., a 63-year old
Filipino female, married government employee
residing in Cavite, Philippines. The present
condition started 2 months prior to admission as
upper back pain described as pricking in character,
non-radiating, with a severity of 6/10, and is
aggravated by leaning forward. No history of
trauma was noted. Consult from a private physician
was done. She was given an analgesic tablet, which
afforded temporary relief.
One week prior to admission, the back pain
persistent with the same character, but was now
accompanied by hoarseness of voice. No
consultation was done.
Three days prior to admission, the back pain
increased in severity (pain scale 8/10), but was still
pricking in character and non-radiating. She also
noticed swelling of her left leg, described as
erythematous, warm to touch, non-tender, with
associated numbness and heaviness from the left
foot up to the left knee. She was able to ambulate
with the left leg with no pain on exertion. No
consultation was done nor medications taken at this
time.
A day prior to admission, the back pain still
persisted and the left leg swelling progressed in
severity from the left foot up to the middle third of
the left thigh, described as erythematous, warm to
touch, non-tender, and associated with difficulty in
ambulation. Due to persistence of these symptoms,
she was brought to a private physician and was
advised admission.
The patient was hypertensive and was
maintained on metoprolol 100 mg tablet once a day,
which was regularly taken. She underwent a
subtotal thyroidectomy in 1972 and was maintained

on levothyroxine 100 mcg tablet once a day. Both
her mother and aunt died of lung cancer. She is a
non-smoker, non-alcoholic beverage drinker and
has no known allergies to food and drugs. She had
a history of spontaneous abortion during her third
pregnancy. She used oral contraceptive pills in the
1980s.
On physical examination, the patient was
obese, with a body mass index of 34 kg/m2. Her
left lower extremity had thickened skin with
pitting edema, was warm to touch, had localized
tenderness from the left foot to the middle third of
the left thigh. There was a left mid-thigh and calf
asymmetry. Weak pulses were also noted at the left
popliteal, dorsalis pedis, and posterior tibialis.
On admission, patient still complained of
upper back pain, hoarseness of voice and left
lower extremity swelling.
A complete blood count revealed
leukocytosis with predominance of segmenters.
Serum sodium, potassium, creatinine, alanine
aminotransferase, and aspartate aminotransferase
were normal. Pre-test probability for deep vein
thrombosis (DVT) was high; hence, a venous
duplex study of the lower extremity was requested
and confirmed the presence of a totally occlusive
acute to subacute DVT of the venous segments
and superficial venous thrombosis of the left
proximal to the middle great saphenous vein
(Figure 1). Heparin drip was started with frequent
monitoring of activated partial thromboplastin
time, but was discontinued on the third hospital
day and was replaced with oral warfarin.
A baseline chest x-ray revealed bilateral
miliary-form nodules in both lungs with mid- to
bibasilar volume loss (Figure 2). She was then
referred to the Pulmonary Service for a
consideration of miliary pulmonary tuberculosis
versus bronchoalveolar carcinoma, DVT of the
left lower extremity, and hypertensive
cardiovascular disease. On further work-up,
sputum acid-fast bacilli smear examination was
negative, but Mantoux test was positive (15 mm
induration). Anti-tuberculosis medications were

Vol. 16 | Issue 03 | September 2015
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Figure 1. Venous duplex study of the left lower extremity showing non-compressible veins with homogenous
intraluminal filling: (A) left common femoral vein; (B) left femoral vein; and (C) left popliteal vein.

started, but were withheld due to allergic reaction.
Chest CT scan with contrast was also done,
which showed a heterogenous enhancing masses in
the left lower lobe measuring 3.8 x 3.6 x 4.8 cm, a
left paraaortic mass measuring 5.3 x 4.2 x 4.1 cm,
and a right prevascular region measuring 3.0 x 3.0
2.9 cm, with extensive interlobar septal thickening
with nodular and irregular appearance in both
lungs, likely lymphagitic carcinomatosis (Figure 3).
CT scan-guided fine-needle aspiration biopsy of the
left lower lobe mass revealed a well-differentiated
adenocarcinoma, primary in the lung (Figure 4 and
Figure 5).

Figure 2. Chest Xray taken on antero-posteroir view
showing symmetrical miliary nodules in both lungs
with mid to bibasilar volume loss.
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The patient was then referred to the
Oncology Service. Metastatic work-up was done.
A bone scan showed multiple osteoblastic lesions
denoting widespread osseous metastasis. A cranial
CT scan showed a hypodense ovoid lesion in the
right frontal bone (Figure 6). An abdominal CT
scan was unremarkable. Epidermal growth factor
receptor-mutation assay was negative. The
oncological plan was palliative chemotherapy and
bisphosphonate therapy.
On succeeding hospital days, a palpable 2 x
3 cm, soft, rubbery, tender mass with irregular
border was noted on the left supraclavicular area.
Ultrasound of the neck showed a noncompressible left jugular vein containing
heterogenous intraluminal material extending to
the subclavian vein (Figure 6). A venous
thrombosis was suspected. CT venogram of the
neck showed left internal jugular, external jugular
and subclavian venous thromboses (Figure 7).
Hence, hypercoagulability work-up was done
which revealed the following results: decreased
level of protein C (27%) and protein S (36%);
normal factor V Leiden (0.9%), anti-cardiolipin
antibody IgM (0.80 IgM phospholipid units/mL)
and IgG (3.99 IgG phospholipid units/mL), and
anti-thrombin III (103%). A working impression
of lung adenocarcinoma, DVTs at the left lower
extremity and upper extremity, and protein C and
S deficiency was established. Warfarin was
replaced with subcutaneous tinzaparine.

Tiglao and Ayuyao
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Figure 3A. Chest CT scan with contrast showing a round heterogeneously enhancing non-calcified mass with
speculated borders in the superior segment of the left lower lobe.

Figure 3B. Chest CT scan with contrast showing heterogeneously enhancing soft tissue mass with ill-defined
borders in the left para-aortic region with apparent extension to the left upper lung parenchyma.

Figure 3C. Chest CT scan with contrast showing heterogeneously enhancing soft tissue mass in the
prevascular region.
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Figure. Distribution of patients with severe and nonsevere OSA by Epworth Sleepiness Scale

!

Figure 3D. Chest CT scan with contrast showing
extensive interlobular septal thickening with nodular
and irregular appearance noted in both lungs.

The rest of the hospital days were unremarkable.
The patient complained of minimal upper back pain.
She had no cough and difficulty of breathing, and
had improved hoarseness of voice. The size of the
left supraclavicular mass decreased, and the
erythema and edema of the left lower extremity
improved. She underwent two cycles of
chemotherapy and was subsequently discharged.
DISCUSSION

Venous thrombosis is a common and potentially
lethal condition with an incidence of 1 to 3 cases per
1,000 per year in the general population.3 Several
risk factors have been identified, which could be
genetic, acquired or combined.4 Among these risk
factors, cancer is the most important and wellestablished, leading to a 2- to 4-fold increased risk.1

!

Many factors can contribute to venous thrombosis
in cancer patients. Notable are the procoagulant
effects of tissue factor and cancer procoagulant
produced by the tumor cells, and endothelial
damage caused by chemotherapy.1,5
The type of cancer also confers additional
risk for thrombosis. In the study of Bloom et al,
patients with adenocarcinoma had a higher risk of
venous thrombosis compared with patients with
squamous cell carcinoma.2 This was attributed to
the interaction of circulating carcinoma mucins
with leukocyte L-selectin and platelet P-selectin
without requiring accompanying thrombin
generation thereby, generating microthrombi.2
Upper extremity deep venous thrombosis
(UEDVT) accounts for 4% to 10% of all the
venous thrombosis.6 It involves the jugular,
subclavian, axillary or brachial veins and their
tributaries. It is divided into two types: primary
thrombosis, refering to axillary-subclavian vein
thrombosis associated with thoracic outlet
syndrome; and secondary thrombosis caused by
central venous thrombosis, cancer, pacemakers
and thrombophilia.
The development of UEDVT in the patient
warrants a thorough investigation for other
possible causes aside from lung malignancy. The
other risk factors present in the patient, such as

!

Figure 4. Histopathology study using hematoxylin and eosin stain and viewed on high power field: (A)
atypical cells in cohesive clusters; (B) atypical cells with smooth chromatin and abundant delicate
cytoplasm; and (C) atypical cells disposed in glandular pattern with dense polymorphous infiltrates.
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Figure 5. Immunohistochemical staining viewed on high power field showing positive results with: (A)
carcinoembryonic antigen stain; (B) cytokeratin 7; and (C) thyroid transcription factor-1.

age and obesity, contribute to a lesser degree.
Since the patient had a prior history of
spontaneous abortion during her third pregnancy,
a hypercoagulability work-up was done which
showed deficiencies of protein C and S. The
prevalence of a hypercoagulable state in a patient
with UE DVT is uncertain unlike with lower
extremity DVT. Moreover, the yield of
hypercoagulability testing are highest among
patients with a history of lower extremity DVT
and recurrent unexplained pregnancy loss.7
Protein C and S are natural anticoagulants
that limit coagulation, thus avoiding formation of
clots large enough to obstruct normal blood flow.
Deficiency of one of these substances can upset
the coagulation balance and may lead to
thrombophilia.7 Deficiencies can be inherited, or
acquired in pregnancy, liver disease, severe
infection, vitamin K deficiency and intake of
medications such as oral contraceptives (estrogen)
and warfarin. Therefore, the patient’s exposure to
anticoagulant during the acute thrombosis could
be a possible cause of these deficiencies.
However, a repeat testing of Protein C and S must
be done at least several weeks after an acute
clotting episode and at least 3 to 6 weeks after
stopping warfarin or heparin in order to eliminate
a false positive result.
The treatment of the patient centered on

!

venous thrombosis and lung adenocarcinoma.
Bates et al recommended the use of parenteral
anticoagulation for patients with high clinical
probability of DVT.8 The initial parenteral
anticoagulant of choice includes low molecularweight heparin (LMWH), fondaparinux,
intravenous unfractionated heparin, or
subcutaneous unfractionated heparin.
Furthermore, long-term anticoagulation therapy
(over 3 months or indefinitely until cancer-free)
is recommended to patients with cancer because
the risk of recurrence is higher compared to
those without the disease.
Tinzarapin sodium, an antithrombotic drug
was given and maintained in the patient. This

!

Figure 6. CT scan images for metastatic work-ups.
A. Cranial CT scan showing slightly hypodense
ovoid lesion in the right frontal bone; B. Whole
abdominal CT scan showing unremarkable result.
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Figure 7. Ultrasound images of the neck
showing homogenous material in the left jugular
vein.

!

Figure 8. CT venogram of the neck showing filling
defects on the left internal jugular, external jugular
and subclavian veins.

LMWH is safe in pregnancy and in critically
ill patients with renal failure. The advantage of this
drug to other LMWHs in treating and preventing
DVT among cancer patients have not yet clearly
established. The study of Laporte et al showed that
tinzaparin appears to be a valuable option and a
more favorable benefit-risk ratio than vitamin K
antagonists for long-term treatment of patients with
cancer with VTE.9 The patient had stage IV
(T2N2M1b) lung cancer based on the seventh TNM
staging. Studies have shown that this lung cancer
stage has a 13% 5-year survival.10 The cornerstone
of management in this vcase includes standard
medical care, judicious use of pain medications, and
appropriate use of radiotherapy and/or
chemotherapy.
CONCLUSION

Venous thrombosis arising from two or more
different sites warrants a thorough investigation in
order to rule in and out an inherited or acquired

9	
  

Phil J Chest Dis 2015

cause. In this case, the dilemma exists
between lung malignancy or thrombophilia as a
cause of thrombosis. In either case, prudent and
judicious treatment of the primary lung malignancy
and adequate anticoagulation therapy could prevent
future occurrence of thrombosis and its potentially
life-threatening consequences.
REFERENCES
1. Blom JW, Doggen CJ, Osanto S, Rosendaal FR.
Malignancies, prothrombotic mutations, and the risk
of venous thrombosis. JAMA 2005, 293:715–722.
2. Blom JW, Osanto S, Rosendaal FR. The risk of a
venous thrombotic event in lung cancer patients:
higher risk for adenocarcinoma than squamous cell
carcinoma. J Thromb Haemost 2004; 2:1760–5.
3. Nordstro¨mM, Lindblad B, Bergqvist D, Kjellstro¨m
T. A prospective study of the incidence of deep-vein
thrombosis within a defined urban population. J
Intern Med 1992; 232:155–60.
4. Heit JA, Silverstein MD, Mohr DN, et al. Risk
factors for deep vein thrombosis and pulmonary
embolism: a population-based case-control study.
Arch Intern Med 2000;160:809–15.
5. Molnar S, Guglielmone H, Lavarda M, et al.
Procoagulant factors in patients with cancer.
Hematology 2007;12:555-559
6. Joffe HV, Goldhaber SZ. Upper-extremity deep vein
thrombosis. Circulation 2002;106:1874-1880.
7. Lipe B, Ornstein D. Deficiencies of natural
anticoagulants, Protein C, Protein S and
Antithrombin. Circulation 2011;124:e365-e368.
8. Bates SM, Jaeschke R, Stevens SM, et al.
Antithrombotic Therapy and Prevention of
Thrombosis, 9th ed. American College of Chest
Physicians Evidence-Based Clinical Practice
Guidelines. Chest 2012;141(2)(Suppl):e351S–
e418S.
9. Laporte S, Bertoletti L, Romera A, et al. Long-term
treatment of venous thromboembolism with
tinzaparin compared to vitamin k antagonists: a
meta analysis of 5 randomized trials in non-cancer
and cancer patients. Thromb Res 2012 Dec;130(6):
853-8.
10. Non-small cell lung cancer. NCCN clinical practice
guideline in oncology. Version 2.2012.

INTERHOSPITAL CASE PRESENTATION

Est Ultimum Amores Materni: A case of Mirror syndrome
presenting with maternal pleural effusion
Rossini Abbie Pasanting-Lim, MD, FPCP; Beatriz C. Tan, MD, FPCP; Rylene Baquilod, MD,
FPCP; Mary Claire Trinity Ruiz-Elumba, MD, FPCP; Albert L. Rafanan, MD, FPCCP
ABSTRACT
We present a case of dyspnea in a 42-year old postpartum female who delivered a hydropic
baby via Caesarean section after presenting with severe preeclampsia. A massive right pleural
effusion was noted on chest radiography. Closed-tube thoracostomy on the right was done, and
pleural fluid studies revealed a pleural transudate. The underlying cause of the effusion was then
sought, but after exhaustive work-up, the probable causes of pleural effusion, transudative or
otherwise, including infection, malignancy, pulmonary embolism, urinothorax, postpartum
cardiomyopathy, and benign postpartum pleural effusion were ruled out. A review of the patient’s
history revealed an association of the patient’s symptoms with hydrops fetalis and placentomegaly.
This case represents a rare clinical entity known as Mirror syndrome, which is characterized
by the triad of maternal, fetal and placental edema. There are only a few reported cases of Mirror
syndrome, and much remains to be elucidated about its pathophysiology and natural history. Early
recognition of this condition is important because, if not addressed, Mirror syndrome can lead to
significant fetal and maternal complications.

INTRODUCTION

Pleural effusion is a common presentation
of pleural disease and conditions affecting other
organ systems. While patients may first come to
medical attention because of the related dyspnea,
the effusion itself is often a secondary effect of
another disease process. Hence, the management
of pleural effusion is not only directed towards the
relief of symptoms, but more importantly towards
the identification of the underlying cause. The
type of pleural fluid, whether it is a transudate or
an exudate, along with other tests, may suggest the
etiology.
There is a scarcity of studies on the causes
of pregnancy-related pleural effusion, but the
distribution of diagnoses responsible for pleural
effusions in pregnancy and the puerperium is
thought to be similar to that in non-pregnant
women of the same age.1

This paper reports a case of massive
pleural effusion in the postpartum period, and the
systematic approach that was undertaken to
identify its cause. We then discuss a rare entity
known as the Mirror Syndrome, which presents
with maternal edema, hydrops fetalis, and
placentomegaly.
THE CASE

L.M. is a 42-year old female engineer
from Cebu City who was admitted due to
dyspnea. She had no known medical comorbidities and no previous hospital admissions
other than those for obstetric reasons. She was a
Gravida 3 Para 3 (2-1-0-2), whose first two
pregnancies were uncomplicated. She had a
family history of hypertension and diabetes. She
was a lifelong non-smoker, an occasional
alcoholic beverage drinker, and had no known
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food or drug allergies.
The present condition started 12 days prior to
admission when the patient was on her 32nd week of
gestation. She noticed the onset of progressive
generalized edema associated with rapid increase in
the abdominal girth, which was greater than
expected for her gestational age. She also had
intermittent episodes of dull, frontotemporal
headache that was not associated with fever, nausea,
vomiting, or visual disturbances. The patient
initially tolerated the condition. However,
persistence of symptoms prompted an outpatient
consult with her obstetrician 5 days after.
During the clinic visit, her blood pressure
(BP) was noted to be elevated at 160/100 mmHg,
from a usual BP of 110/60 mmHg. She was also
noted to have a significant weight gain of 7 kg in 1
month. A transabdominal ultrasound was done,
revealing a single, live, intrauterine pregnancy with

A

B
Figure 1. Transabdominal ultrasound revealing
hydrops fetalis with (A) pleural effusion, (B) fetal
ascites, and a thickened placenta.
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good cardiac activity. However, the fetus had an
enlarged fetal heart, pleural effusion, and fetal
ascites suggestive of hydrops fetalis (Figure 1A).
There was also anhydramnios and
placentomegaly, with a placental thickness of 12
cm (Figure 1B).
The patient was initially diagnosed with
severe pre-eclampsia and hydrops fetalis, and
was admitted to another institution for close
monitoring.
Course during first admission and delivery
On first admission, leukocytosis and
anemia was noted on complete blood count
(CBC), and serum uric acid and lactate
dehydrogenase levels were mildly elevated. She
also had proteinuria, with a 24- hour urinary
protein excretion of 500 mg.
Packed red blood cells (RBC) were
transfused for the correction of anemia, and
hydralazine was given for BP control. However,
the patient’s BP remained elevated, ranging from
160-180/100-110 mmHg. She also started to
complain of more persistent headache, this time
associated with blurring of vision.
Thus, the patient underwent emergency
Caesarean section and delivered a live, male,
hydropic baby (Figure 2) with an APGAR Score
of 4. The neonate died 50 minutes after delivery.
Intraoperatively, a very large and edematous
placenta was extracted. The patient had placenta
accreta and uterine atony at this time, which
warranted a subtotal hysterectomy. With an
estimated blood loss of 3 L, two more units of
packed RBCs were transfused intraoperatively.
The patient remained relatively stable
immediately post-surgery.
On Day 1 postpartum, the patient started to
have non-productive cough and episodes of
dyspnea described as mild to moderate shortness
of breath on exertion. A chest x-ray was taken,
which showed unremarkable findings (Figure 3).
A repeat CBC revealed leukocytosis (16.2 x 103
white blood cells/mcL) with neutrophilic
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predominance (82%) and anemia
(hemoglobin=93 g/L).
The patient was treated as a case of
pneumonia and was started on levofloxacin 500
mg once daily. However, her dyspnea progressed,
occurring even at rest during the 5th postpartum
day. A repeat chest x-ray taken at this time
revealed a massive right pleural effusion causing
a shift of the cardiomediastinal structures to the
left (Figure 4). This prompted transfer of the
patient to our institution for further management.
Course during the present admission
The patient was seen at the emergency
room awake, tachypneic, able to only speak in
phrases, and with an oxygen saturation of 98% at
10 liters/minute of oxygen by facemask.
Pertinent physical examination findings included
chest lag of the right hemithorax, dullness to
percussion, and decrease in the vocal and tactile
fremiti on the right lung field. Except for
tachycardia, other cardiovascular findings were
unremarkable. She had presacral and Grade 2
bipedal edema. No calf tenderness was elicited. A
repeat chest-xray confirmed the massive right
pleural effusion. CBC still showed leukocytosis
with neutrophilic predominance.
Closed-tube thoracostomy on the right was
performed, draining 700 mL of serosanginous
pleural that was transudative by Light’s criteria.
Further analysis showed a cell count of 1,433
cells/mcL with neutrophilic predominance (91%).
Gram stain showed no microorganisms, and
culture was negative. The glucose level was
within normal. To rule out urinothorax, pleural
fluid pH and creatinine were taken, and were 7.5
and 0.7 mg/dL, respectively. The pleural fluid
creatinine-to-serum creatinine ratio was only 0.7.
Cell-block and cytology revealed no malignant
cells.
Although the patient’s baseline 12-lead
electrocardiogram showed only sinus tachycardia
with non-specific ST-T wave changes, a 2Dechocardiogram was done to rule out cardiac

Figure 2. The live, male baby with hydrops fetalis
delivered by the patient. However, the neonate died
50 minutes after delivery.

!

causes of the patient’s symptoms and pleural
effusion. This revealed concentric left ventricular
remodeling and adequate wall motion and
contractility, with an ejection fraction of 63%.
Pulmonary artery pressure was normal, and no
significant valvular abnormality was noted.
There was significant relief of the patient’s
dyspnea after chest tube insertion. However, her
chest tube thoracostomy (CTT) was draining 260
to 830 mL of effusion daily. A chest computed
tomography (CT) scan was done, which showed a
right chest drainage catheter that was in place with
very minimal amount of residual pleural effusion,
subsegmental atelectasis in both lung bases, and
edema in the subcutaneous tissues of the
abdomen, pelvis and presacral region. There was
no left pleural effusion, and no pneumothorax
seen. There was no vascular filling defect to
suggest pulmonary embolism.
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Figure 3. Chest x-ray (anteroposterior view) taken
on Day 1 postpartum.

Because of the persistent CTT drainage,
pleural fluid studies were repeated, which still
showed a pleural transudate with a normal glucose
level, pH of 7.5, and a pleural fluid creatinine-toserum creatinine ratio of 0.78.
Other diagnostics performed included an
ultrasound of the whole abdomen, which was
unremarkable other than findings of moderate
ascites. Serum albumin level was slightly low at
2.5 mg/dL.
The patient was started on albumin drip.
Thereafter, there was note of progressive decrease
in the volume of the CTT drainage, and regression
of the patient’s edema.
The patient was subsequently discharged
improved. Follow-up a week after showed
complete resolution of the right pleural effusion
(Figure 5). Her chest tube was then removed on an
outpatient basis.
DISCUSSION

Pleural	
  eﬀusion	
  in	
  pregnancy	
  
Pleural effusions are not uncommon during
pregnancy and the puerperium. While these
effusions may be secondary to a localized pleural
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Figure 4. Chest x-ray (anteroposterior view) on Day
5 postpartum showing a massive right pleural
effusion with shift of the cardiomediastinal
structures to the left.

or pulmonary parenchymal disease, they may
also be a result of something more systemic. Of
note, pneumonia, pulmonary embolism,
preeclampsia, and peripartum cardiomyopathy
are among the more commonly mentioned causes
of pleural effusions in the puerperium.1
Regardless of the population affected, the
initial step in the assessment of patients who
present with pleural effusion is to ascertain
whether the effusion is a transudate or an exudate
as this may suggest the underlying etiology.
The immune tolerance and anatomical
changes during pregnancy, coupled with
increased risk for aspiration during labor and
delivery place women in the puerperium at risk
for pneumonia, which may be associated with an
effusion. Although our patient’s cough and
leukocytosis may suggest a possible parapneumonic cause of the effusion, this was ruled
out by the absence of fever, and a pleural fluid
that is transudative with a normal glucose level,
and a negative bacterial culture result.
Furthermore, a chest CT scan done during the
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patient’s hospitalization did not show airspace
consolidation or other findings suggestive of
pneumonia.
Pulmonary embolism, the fourth leading
cause of pleural effusion in general, is another
condition that must be considered in cases of
postpartum effusion.2 The peripartum period is a
hypercoagulable state with pregnancy-associated
venous stasis and endothelial damage further
contributing to the prothrombotic risk in this
population. Venous thromboembolism occurs in 1
to 2 in 1000 pregnancies and is approximately 10
times more likely postpartum than during
pregnancy.3,4 The pleural effusion in pulmonary
embolism is usually unilateral and small with a
mean size equal to approximately 15% of the
hemithorax, often manifesting only as blunting of
the costophrenic angle.5 Furthermore, the pleural
fluid associated with pulmonary embolism is
almost always an exudate.6 In our patient,
pulmonary embolism is an unlikely cause with the
massive presentation and transudative character of
the effusion, and absence of pulmonary embolism
on the Chest CT Scan.
Benign postpartum pleural effusions have
been reported in several studies with prevalence
rates ranging from 11% to as high as 67% in the
immediate postpartum period.7 These effusions are
commonly bilateral and minimal with patients
often remaining asymptomatic and not requiring
any intervention.8 In this case, the patient
presented with dyspnea and a massive, unilateral
pleural effusion, making benign postpartum
pleural effusion unlikely.
Peripartum cardiomyopathy is an idiopathic
cardiomyopathy that presents with heart failure
secondary to left ventricular systolic dysfunction
towards the end of pregnancy or in the months
after delivery in the absence of other causes of
heart failure. Although the left ventricle may not
be dilated, the ejection fraction is nearly always
less than 45%.9 It is associated with one in every
3,000 to 4,000 live births. The risk factors for
peripartum cardiomyopathy include multiparity,
older maternal age, gestational hypertension and

pre-eclampsia.10 Symptoms are similar to those
of heart failure from other causes and include
fatigue, edema and dyspnea, which are common
in a normal pregnant woman. Findings of lower
lung field infiltrates, with vascular redistribution
or cephalization, cardiomegaly, and pleural
effusions indicate congestive heart failure. Heart
failure-associated pleural effusions are typically
bilateral and the fluid typically meets the
biochemical characteristics of a transudate.9
Although our patient, who had several risk
factors for peripartum cardiomyopathy, presented
with edema, dyspnea and a pleural transudate
consistent with a probable heart failureassociated pleural effusion, this condition was
ruled out by the absence of a cardiac disease and
a normal 2D-echocardiography result with an
ejection fraction of 63%.
Malignancy is another condition that must
be ruled out in patients with pleural effusion,
more so if the fluid is bloody. Our patient’s CTT
drain was initially described as bloody, although
it was noted to be straw-colored later in the

!
Figure 5. Chest x-ray (posteroanterior view) taken
1 week after discharge showing complete
resolution of right pleural effusion.
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course. A malignant pleural effusion was ruled out
by a negative cell block and cytology result, and
the absence of parenchymal or pleural lesions
suggestive of malignancy on CT scan.
Furthermore, the acuteness of the patient’s
presentation makes this an unlikely diagnosis.
A urinothorax, although a rare cause of
pleural effusion, was also considered in our patient
since she underwent an intra-abdominal operation.
It typically results from either obstructive
uropathy or an injury to the kidney or any part of
the urinary tract. A urinothorax secondary to an
obstructive cause often results in bilateral pleural
effusion, while that due to traumatic causes
usually result in unilateral pleural effusion. A
pleural fluid analysis can help confirm urinothorax
if the pleural fluid to serum creatinine ratio is
greater than 1.11 In our patient, an obstructive
renal or bladder disease was ruled out by a normal
ultrasound of the urinary system. Furthermore, a
urinothorax was ruled out by a pleural fluid-toserum creatinine ratio of <1 on two separate
occasions in this patient.
The absence of renal, hepatic and endocrine
manifestations in the patient ruled out common
causes of transudative effusions related to these
organ systems.
Hypoalbuminemia causes a decrease in the
intravascular oncotic pressure, thus increasing the
rate of pleural fluid formation. However, it is
unclear how frequently hypoalbuminemia causes
pleural effusions.1 A study by Eid et al12 showed
that patients with serum protein levels above 3.5g/
dL, between 2.1 and 3.5g/dL, between 1.0 and 2.0
g/dL and less than 1g/dL had comparable
incidences of pleural effusion. Hypoalbuminemia
per se may not be the sole cause of an effusion,
especially in one that is massive and unilateral in
presentation.
Mirror syndrome
After careful evaluation, all the probable
causes of the patient’s effusion were seemingly
ruled out. Review of literature revealed a
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condition that showed an association of anasarca
and pleural effusion to the concomitant
occurrence of hydrops fetalis and
placentomegaly: Mirror syndrome. This
condition would lump into one all the
manifestations seen in our patient, and would
likely explain the cause of pleural effusion in this
case.
Mirror syndrome or the Ballantyne
syndrome was first described by Dr. John
William Ballantyne in 1892. This syndrome is
also mentioned in literature as Triple Edema,
Maternal Hydrops Syndrome and Pseudotoxemia.
13 The term “Mirror syndrome” was used to
denote the maternal pathology that ‘mirrors’ the
pathology of the fetus. It is a pre-eclampsia-like
disease characterized by fetal or placental
hydrops, maternal edema, anemia, hypertension,
liver dysfunction and a generally poor fetal
outcome.14,15 The most consistent features of this
syndrome are maternal edema and placentomegaly in association with fetal hydrops.16-18
Our patient presented on prenatal checkup
with progressive edema eventually leading to
anasarca with a greater than expected increase in
weight. On transabdominal ultrasound, the live
intrauterine fetus was noted to have ascites and
pleural effusion suggestive of fetal hydrops.
Upon delivery of the hydropic male baby, a very
large placenta was also delivered.
Since it is a rare condition and frequently
underdiagnosed, the exact incidence is not
known. Only 25 cases were reported in the
literature prior to 2007.19
In a systematic review by Braun et al, the
time in pregnancy when maternal symptoms first
occurred ranged from 16 to 34 weeks of
gestation.20 The patient’s symptoms were initially
noted during her 32nd week of gestation when
she complained of edema and a rapid increase in
weight.
The most common maternal symptoms
reported in literature are weight gain and
maternal edema, followed by elevated blood
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pressure, mild anemia and hemodilution,
albuminuria, proteinuria, and elevated uric acid,
all of which were found in our patient.20
Elevations of creatinine and liver enzymes may
also be seen. Headache and visual disturbances,
which our patient manifested, can also be present
in this syndrome. Severe maternal complications
including pulmonary edema, acute respiratory
syndrome, pleural and pericardial effusions, and
renal failure were also reported.
Although the patient presented with
characteristic maternal signs and symptoms
antepartum, another interesting point in this case is
that the patient developed pleural effusion even
after the delivery of the fetus and the enlarged
placenta. McCoy et al reported a similar case
wherein the maternal manifestation occurred after
the delivery of the fetus.21
The pathogenesis and pathophysiology of
Mirror syndrome is still unknown, although it is
hypothesized that the fetus plays an important role
in this condition as the mechanism is attributed to
alloimmunization or non-immunological fetal
hydrops.14,22 Fluid retention and hyperplacentation
are the main features.18 It is likely that any severe
fetal hydrops with massive placental hydrops may
produce Mirror syndrome.19
Hydrops fetalis is a serious condition that
occurs as a symptom of an underlying problem. It
is characterized by abnormal amounts of fluid
buildup in at least two different fetal
compartments, including the abdominal cavity, the
heart, and the lungs, or a generalized edema or
swelling of the skin and throughout the body. The
development of fetal hydrops is preceded by an
initial insult to the placenta or fetus that has been
described in the context of structural and
nonstructural abnormalities.21
In this case, the findings of an enlarged fetal
heart, ascites and pleural effusion during
transabdominal ultrasound of the patient
antepartum point to an underlying fetal pathology
causing an increase in the cardiac output and
probably leading to fetal heart failure. However,
no postmortem examination was done and the

fetal pathology was not fully investigated.
Mirror syndrome is also usually associated
with placentomegaly, defined as a placenta
weighing more than 600 grams or a fetal-toplacental weight ratio of 3 is to 1 or lower. The
condition commonly occurs when the placenta is
grossly edematous, and is rare if the fluid
accumulation is limited to the fetal body alone.23
In our patient, the placenta weighed 1.5
kilograms.
It is suggested that both the fetus and
placenta release angiogenic factors (such as
soluble endothelial growth factor receptor-1) and
antiangiogenic factors, leading to an imbalance
that promote endothelial cell dysfunction and the
concomitant maternal edema, hypertension, and
proteinuria.15,24,25 This same mechanism is also
present in pre-eclampsia. Hence, it is not
surprising that the maternal presentation in
Mirror syndrome shares features with preeclampsia, making it sometimes difficult to
distinguish one from the other. However, after a
review of three cases of maternal hydrops
syndrome, Van Selm et al suggested that low
hematocrit is a distinct pathophysiologic feature
of this syndrome.13 Hence, hemodilution is
currently considered as a main biological feature
differentiating Mirror syndrome from the usual
pre-eclamptic syndromes, in which hemoconcentration is a typical finding. 19 Careful
evaluation is needed to differentiate the two
conditions since the maternal morbidity may be
more extensive in the former.15,21
Our patient initially presented with
anasarca associated with blood pressure
elevations. On admission, laboratory results
revealed proteinuria of 500 mg/day. Thus she was
initially managed as a case of
It is also worthwhile to remember that preeclampsia is primarily a maternal pathology,
while Mirror syndrome is precipitated by a fetal
pathology. Addressing the underlying fetal
pathology therefore has been shown to reverse
the pathophysiologic effects in the mother.
Interventions for Mirror Syndrome include
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termination of pregnancy and correction of fetal
pathology.22 Examples of fetal interventions
include intrauterine transfusions for
immunological fetal-placental hydrops, and
selective fetal termination of an affected twin in a
twin-twin transfusion or in the presence of heart
abnormalities.17,26,27
Resolution of the fetal problem or delivery
of the diseased fetus eventually lead to maternal
symptom disappearance in 4.8 to 13.5 days, as
reported in a systematic review by Braun et al.20 In
our case, the patient’s symptoms resolved
approximately 2 weeks after the delivery of the
hydropic baby.
In view of the patient’s progressive
generalized edema and rapid increase in weight
gain, elevated blood pressure, anemia, proteinuria,
headache, visual disturbances, and pleural effusion
which resolved 2 weeks after the delivery of a
hydropic fetus and the presence of
placentomegaly, we believe that this is a case of
the rare Mirror syndrome.
It is unfortunate that our patient presented
with maternal symptoms in the latter part of
pregnancy, and that work-up for the underlying
fetal pathology and even antepartum interventions
are not yet readily available in our local setting.
Awareness of this condition will help bring in
advancement in our capability to handle future
cases of this one disease that affects two lives.
CONCLUSION

Mirror syndrome is the unusual association
of fetal and placental hydrops with maternal
edema. Pleural effusion may be manifested as a
maternal complication to this relatively
uncommon syndrome and maternal symptoms
may occur even after delivery of the hydropic
fetus. Careful evaluation is needed to differentiate
between pre-eclampsia and the maternal
presentation of Mirror syndrome as there is higher
fetal mortality and maternal morbidity with the
latter.
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PROSPECTIVE COHORT STUDY

A Comparison of the Clinical Outcome of the New Enteral
Feeding Protocol versus Traditional Enteral Feeding
among Critically Ill Patients Admitted at Chong Hua
Hospital Special Care Unit
Beatriz C. Tan, MD, FPCP; Albert L. Rafanan, MD, FPCCP; Roger Y. Sy, MD, FPCCP
Section of Adult Pulmonology, Chong Hua Hospital, Cebu City, Philippines

ABSTRACT
Background and objective: Critical illness is a hypercatabolic state that leads to malnutrition and
increased risk of complications and mortality. The use of commercialized feeding as replacement for
blenderized feeding showed 31% intolerance. This study aimed to determine the effect of an interventional
feeding protocol on the delivery of protein and calories, mortality, length of hospital and intensive-care unit
(ICU) stay, and adverse events in critically ill patients compared with a traditional feeding protocol.
Methodology: This was a prospective cohort study conducted in patients of special care units. Using
purposive (non-probability) sampling and patient suitability, included patients were either given traditional
feeding (4 to 6 bolus feedings) or the investigational feeding protocol, with a 1:2.75 allocation ratio. The
interventional protocol used continuous feeding via Kangaroo pump and supplemental protein.
Results: Patients on the interventional protocol received a higher mean caloric intake (as a percentage of
total caloric requirement) than those on traditional feeding (80.19 + 16.25% vs 70.45 + 18.94%,
respectively; p=0.041). There was no significant difference in protein intake (as a percentage of total
protein requirement) (73.82 + 20.71% vs 78.0 + 19.59, respectively; p=0.427); in-patient mortality (19% vs
36% , respectively; p=0.146); and length of ICU stay (14.95 + 17.43 days vs 12.76 + 11.01 days; p=0.515).
The length of hospital stay was longer in the interventional group (28.95 + 25.56 days vs 19.18 + 15.32
days, respectively; p=0.045). The rate of diarrhea rate (38.1% vs 24%; p=0.165) was numerically higher in
the interventional group, but did not reach statistical significance.
Conclusion: This study showed that the interventional feeding protocol enhanced caloric delivery, but did
not significantly increase protein delivery. There was no significant difference in mortality and length of ICU
stay between groups, and rate of complications. However, the length of hospital stay was longer with the
interventional protocol.
INTRODUCTION

Critical illness is a state of hypercatabolism in
which patients are at high risk of developing
malnutrition during their stay in the intensive
care unit (ICU). Malnutrition occurs in 30% to
50% of hospitalized patients. In a review of 20
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studies since 1990, the mean malnutrition rate in
the hospital was 41.7%.1
Hospital malnutrition has been associated
with an increased risk of complications,
particularly in surgical patients.2 About 50% of
deaths within 6 months post-admission are
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believed to occur indirectly as a result of
catabolism and loss of lean body mass.1 The
reasons for malnutrition in these patients are a lack
of nutritional interventions from healthcare
providers and a lack of a multidisciplinary
approach that would address problems in critical
care nutrition. In the pediatric ICU, 20% of
patients experience acute or chronic malnutrition;
however, only a few are assessed for nutritional
risk and status.3
Since 2011, Chong Hua Hospital, a tertiary
hospital in Cebu City, Philippines, where this
study was conducted, completely replaced
blenderized feeding with milk-based formula for
enteral nutrition in hopes of improving calorie and
protein delivery. These formulas are in the form of
whey-based polymeric (intact) feeding, elemental
(partially hydrolyzed) feeding, or disease-specific
formulas for diabetics and chronic kidney disease
patients. The calorie requirement is usually based
on a 25 to 30 kcal/kg body weight (BW)
proportion, while the protein requirement is
approximately 1.2 to 2.0 g/kg BW, individualized
based on present problems and co-morbid
conditions. Delivery is by bolus feeding with
frequency that varies every 4 to 6 times over 24
hours. Despite this development, a local study
observed a 31% intolerance of feeding defined as
increase in gastric residual volume.4
The Guidelines for the Provision and
Assessment of Nutrition Support Therapy in the
Adult Critically Ill Patient: Society of Critical
Care Medicine (SCCN) and American Society for
Parenteral and Enteral Nutrition (ASPEN) (2009)
recommended that 50% to 65% of goal calories
should be met within the ﬁrst week of
hospitalization to provide good outcomes.5 The
use of prokinetics as an adjunct in the
enhancement of nutritional delivery is also
emphasized. Additionally, the American College
of Chest Physician provided goals for nutrition of
ICU admitted patients: 1) to provide nutritional
support consistent with the patient’s medical
condition; 2) to prevent and treat macronutrient
and micronutrient deficiencies; 3) to provide doses

of nutrients compatible with the existing
metabolism; 4) to avoid complications related to
the technique of dietary delivery; and 5) to
improve patient outcomes such as those affecting
resource utilization, medical morbidities and
mortalities, and subsequent patient performance.6
Wi t h t r a d i t i o n a l e n t e r a l f e e d i n g ,
interruptions of feeding caused by procedures
that would require non per orem (NPO) cause
failure of attaining the goal calories and protein.
In addition, it is common practice to interrupt
feeding in cases of vomiting or increased gastric
residual volume. These interruptions are due to
the absence of local protocols on these issues.
Prokinetics such as metoclopramide and
erythromycin are recommended as an adjunct in
improving caloric delivery, as well as improve
tolerance to feeding in critically ill patients.5
However, only 17% of ICU-admitted patients in
Chong Hua Hospital were on prokinetics.4
In 2010, Heyland et al proposed a new
protocol to help achieve the goals for daily
caloric and protein needs of critically ill patients,
called the Enhanced Protein Energy Provision via
Enteral Route Protocol (Pep-up protocol). In this
protocol, additional protein was added on top of
the daily protein requirement, so as to counteract
the effects of a hypercatabolic state commonly
found in these patients. The said feeding protocol
aims to provide as close to required protein and
caloric requirement to these patients to prevent
the development of malnutrition.7 In this study,
before and after group were compared based on
primary outcome, which is improvement of
caloric and protein delivery as well as secondary
outcomes which were development of diarrhea,
vomiting and development of aspiration
pneumonia.
Results showed that patients in the before
group received 58.8% of their energy and 61.2%
of their protein requirements from EN during the
first 7 ICU days, compared to 67.9% and 73.6%
respectively7. Enhanced delivery of early EN was
seen in the subgroup of patients prescribed to
receive full volume feeds. In this study, nurses
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who exercised the protocol rated the feasibility of
the said protocol, which resulted to an overall rate
of 7.1 (range from 1 to 10) with no incidents of
compromising patients’ safety.
Based on this new feeding protocol, this study
aimed to determine the effects of a locally
developed Critically-Ill Patients Enteral Feeding
Protocol (CIPEFP) comparing it with the
traditional enteral feeding practice, with hopes of
improving delivery of nutrition in terms of
calories and protein, as well as prevention of
feeding complications such as vomiting and
diarrhea and increased residual volume.
METHODOLOGY

Study design and included patients
This was a prospective cohort study
conducted in patients of the special care units of a
660-bed tertiary hospital in Cebu City. These units
included a 12-bed ICU, an 8-bed coronary care
unit (CCU), a 16-bed intermediate-care unit, and a
6-bed intensive-care overflow unit. Patients more
than 18 years of age who were intubated and on
mechanical ventilation (MV) before or within the
first 24 hours of admission to special units, who
remained on MV for more than 72 hours of special
unit admission were included in the study. Patients
on parenteral or enteral nutrition before special
unit admission, those on tracheostomy or MV
before special unit admission, moribund patients
as evidenced by death within 48 hours of
admission, and those without consent were
excluded from the study.
Before the study was started, the study
protocol underwent review and approval of the
Institutional Review Board.
Interventions
Using purposive (non-probability) sampling
and patient suitability, included patients were
given either the interventional feeding protocol or
traditional feeding, for a 1:2.75 allocation ratio.
Those on traditional feeding were fed with a
usual feeding protocol, i.e., feeding type as well as
volume was selected by the attending physician,
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and delivered by bolus method in 4 to 6 divided
feedings. The use of prokinetics was optional,
depending on the discretion of the attending
physician.
Those on the interventional group were
given feeding with caloric requirement and total
feeding volume per day based on ideal body
weight or adjusted body weight (if necessary),
given equally divided over 24 hours, via
Kangaroo pump. Interruptions of feeding for
instances such as diagnostic tests that require
fasting were allowed as long as the 24-hour goal
was achieved. Depending on the recommendation
of the attending physician, 24 grams of egg
albumin (6 egg whites) were given in 2 divided
bolus feedings. When prokinetics were required
based on the judgment of the attending physician,
metoclopramide 10 mg every 6 hours on Day 1 of
inclusion and continued until Day 3 was allowed.
Trophic or trickle feeding (10 mL per hour) was
allowed for patients with persistently increased
residual volume (more than 3 episodes), those on
triple vasopressors, and those who are not
suitable for high-volume enteral feeding (e.g.,
those with ruptured abdominal aneurysm,
surgically-placed jejunostomy, upper intestinal
anastomosis, or impending intubation). Reversal
of these conditions warranted the resumption of
volume-based feeding. Only patients with bowel
perforation, bowel obstruction, and proximal
high-output fistula were placed on NPO.
Dietary assessment for the risk of
malnutrition and adequacy of caloric protein
intake were done at least thrice during the 12-day
assessment of all the enrolled subjects.
Complications such as vomiting, diarrhea defined
as more than 5 episodes of watery stools per day,
and pneumonia (diagnosis based on radiographic
evidence) were noted and managed appropriately.
Feedings were temporarily discontinued if the
gastric residual volume was at least 250 mL that
had to be discarded.
Outcome measures
Patient outcomes included length of

Tan BC et al

hospital stay, mortality, and complications
(diarrhea; vomiting; diarrhea and vomiting; and
increased residual volume).
Statistical analyses
Based on an assumption that traditional
feeding received an average of 60% of the
recommended caloric requirement versus 80% for
the interventional group, required sample size was
computed as 20 (control) vs 55 (intervention) with
an allocation ratio of 2.75 to detect an average
difference of consumption with 80% power and
95% level of confidence.
Categorical data were presented in
frequency and percentages while continuous data
were presented as means and standard deviations.
Chi-square test of independence, 2x2 Fischer
Exact test, and Z test of difference in proportions
were used to compare between-group rates.
Unpaired t-test was used to compare mean
differences. A p-value of less than 0.05 was
considered statistically significant. SPSS version
21 and SAS 9.1 were used in the statistical
analyses.
	
  
RESULTS

Table 1 showed that among patients on the
interventional feeding protocol, majority were
females (52%), with an average age of 68.67 +
22.54 years, with a body mass index (BMI) of
24.10 + 6.73. On the other hand, of the 55 cases
who were on traditional feeding, 55% were males,
with an average age of 63.64 + 14.38 years, with a
BMI of 20.03 + 9.60. In the interventional group,
the most common co-morbidity was diabetes
mellitus (DM) (52%) followed by hypertension
(38%) and chronic kidney disease (14%). In the
traditional feeding group, majority had
hypertension (62%) and DM (58%). APACHE
score was 15.90 + 7.17 in the interventional group
and 20.13 + 10.96 in the traditional group.
The most common reasons for admission
for both groups were pneumonia, respiratory
failure and cerebrovascular disease (Table 2).
Table 3 shows that the mean calories

consumed (as a percentage of caloric
requirement) by the interventional group was
significantly higher compared with those in the
traditional feeding group (80.19 + 16.25% vs
70.45 + 18.94%; p=0.041). Meanwhile, the two
groups did not significantly differ in their mean
percentage of protein consumed.
The mean hospital stay of those in the
interventional group was longer than that of the
traditional feeding group (28.95 + 25.56 vs 19.18
+ 15.32 days; p=0.045). The length of ICU stay
was not significantly different between the two
groups.
Finally, the diarrhea rate (38.1% vs 24%;
p=0.165) was numerically higher in the
interventional group but not statistically
significant. Increased residual volume was

Table 1. Demographic characteristics of included
patients
Variable

Intervention
(n=21)

Traditional
(n=55)

Gender (n, %)
Females
Males

11 (52%)
10 (48%)

25 (45%)
30 (55%)

0.617

Age (years)

68.67 +
22.54

63.64 +
14.38

0.252

Weight (kg)

62.14 +
18.56

59.2 +
13.76

0.453

Height (cm)

160.21 +
9.91

156.20 +
22.46

0.433

BMI

24.10 +
6.73

20.03 +
9.60

0.08

8 (38%)
11 (52%)
3 (14%)

34 (62%)
32 (58%)
11 (20%)

0.063
0.648
0.566

15.90 +
7.17

20.13 +
10.96

0.107

Co-morbidities
Hypertension
DM
CKD
APACHE score

p-value

BMI, body mass index; DM, diabetes mellitus; CKD,
chronic kidney disease; APACHE, Acute Physiology
and Chronic Health Evaluation.
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Table 2. Diagnoses of patients admitted at special units
Intervention
(n=21)

Diagnosis

Traditional
(n=55)

p-value

Pneumonia

12

57%

35

64%

0.602

Respiratory failure

8

38%

18

33%

0.659

Cerebrovascular disease

5

24%

17

31%

0.542

Sepsis/septic shock

5

24%

7

13%

0.086

Coronary artery disease

4

19%

0

0%

0.103

Cardiac dysrhythmia

3

14%

0

0%

0.103

Chronic obstructive pulmonary disease

1

5%

1

2%

0.534

Bacterial meningitis

1

5%

0

0%

0.103

Congestive heart failure

1

5%

0

0%

0.103

Hepatic encephalopathy

1

5%

0

0%

0.103

Myocardial infarction

0

0%

4

7%

0.204

Cardiogenic shock

0

0%

2

4%

0.376

Fat embolism

0

0%

1

2%

0.534

Intrathoracic goiter

0

0%

1

2%

0.534

significantly lower in the interventional group
than in the traditional group (9.5% vs 31%;
p=0.046).
DISCUSSION

Over the past 30 years, the molecular
understanding of the effects of malnutrition to
critically ill patients had lead to great
developments in critical nutrition. Before this
era, nutrition was regarded as an adjunct to
therapy, acting as exogenous energy that would
prevent malnutrition, and therefore
underemphasized. It was highlighted in the
ASPEN/SCCN 2009 guidelines that nutrition is
a part of therapy and not as an adjunct, focusing
on attenuating the unfavorable response to
stress, immunomodulation and prevention of
oxidative cellular damage, with emphasis on
early enteral therapy to reduce complications,
shorten length of ICU and hospital stay, and
improve clinical outcome.5
At least 60% of the required calories and
protein should be delivered during the first
week of ICU stay, with enteral nutrition being
the preferred route over parenteral nutrition due
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to lower infection risk and better maintenance of
the integrity of the gastric mucosa.5,8 However, it
was observed that most patients on enteral
nutrition were not able to meet their target caloric
and protein requirements. This could be due to
interruptions in feeding as well as intolerance, as
evidenced by increased gastric residual volume,
overt vomiting, or diarrhea. However, the
maximum amount of gastric residual volume that
requires one to withholding varies across
different recommendations, ranging from 150 to
500 mL.5,6,8
In a study by Elpern et al, ICU patients
received 64% of goal intake, with mean
interruptions in feeding of 5.2 hours/day caused
procedures (35.7%), high gastric residual volume
(11.5%), and nausea and vomiting (9.2%).9
Bourgault et al developed a new ICU guideline
for enteral feeding based on their local practices.
10 Before implementation, the baseline knowledge
of nurses and their knowledge after training on
the newly developed guidelines were assessed,
which assisted in the guideline implementation.10
The feeding protocol evaluated in this study
addressed the problem of delivering caloric and
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protein targets. This study utilized validated
concepts in enteral feeding, such as the role of
additional protein on top of the daily requirement
to prevent catabolism; the use of prokinetics to
improve motility; and continuous administration
of feeding for better absorption. Hence, those in

the interventional group received an additional
10% of caloric intake from baseline due to the
delivery by continuous infusion.
There was no significant increase in the
delivery of protein, partly because of a lower
protein requirement in the traditional feeding

Table 3. Nutritional intake and metoclopramide use
Intervention
(n=21)

Traditional
(n=55)

p-value

1,695.24 + 268.75
65.71 + 13.19

1,623.27 + 198.68
58.24 + 10.06

0.206
0.01

80.19 + 16.25
78.00 + 19.59

70.45 + 18.94
73.82 + 20.71

0.041
0.427

Egg albumin
None
Yes

13 (62%)
8 (38%)

55 (100%)
0 (0%)

<0.001

Metoclopramide

11 (52%)

0 (0%)

<0.001

Intervention
(n=21)

Traditional
(n=55)

p-value

In-patient mortality

4 (19%)

20 (36%)

0.146

Still admitted at study end

3 (14%)

0 (0%)

0.004

Discharged against medical advice

0 (0%)

3 (5%)

0.275

14 (67%)

32 (58%)

0.499

28.95 + 25.56
14.95 + 17.43

19.18 + 15.32
12.76 + 11.01

0.045
0.515

Intervention
(n=21)

Traditional
(n=55)

p-value

8 (38.1%)

13 (24%)

0.165

0 (0%)

0 (0%)

1

2 (9.5%)

17 (31%)

0.046

0 (0%)

0 (0%)

1

Baseline
Caloric requirement
Protein (% of total protein requirement)
Consumed (2 weeks)
% Caloric requirement consumed
% Protein requirement consumed

Table 4. Hospital Outcome
Hospital Outcome

Discharged
Duration of stay
Length of hospital stay
Length of ICU stay

Table 5. Complications
Complications
Diarrhea
Diarrhea and vomiting
Increased residual volume (> 250 mL)
Vomiting
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group due to medical conditions, such as kidney
disease (20% vs 14% in the investigational arm).
Intolerance and other indications for trickle
feeding or NPO states were not observed in this
study. The investigational protocol has been
reviewed and approved by the institution’s
Nutrition Council, and adopted by the special unit
nurses with ease. Heyland et al also assessed the
acceptability in a similar study among the ICU
nurses and turned out to be more than acceptable
and less tedious.7
The use of prokinetics seemed to be
associated with an increase in diarrhea. Thus,
some patients discontinued metoclopramide, or
was withheld.
The outcomes in terms of in-patient
mortality and length of ICU stay were also not
statistically significant, but the length of hospital
stay was longer. This could partly be explained by
the observation that some patients in the
interventional group had longer stays in special
units, as well as in the regular wards for nursing
care purposes. Generally, the patients given the
interventional protocol were more ill, as seen in
Table 2. This could have increased hospital stay,
and increased ICU stay to approach that of
patients in the traditional feeding. Due to the
observational nature of this study, the underlying
reason for this remains unclear.
Complications encountered, such as
diarrhea, diarrhea and vomiting and increased
residual volume were seen in both groups. There
was no significant difference in the rate of
diarrhea between groups. Ideally, continuous
feeding would lessen the rate of diarrhea, however
in this study, it was noted that those given
metoclopramide had a higher frequency of
diarrhea. Other diarrhea-causing factors in
critically ill patients could not be ruled out.
However, as expected, the interventional protocol
significantly decreased the rate of intolerance,
which could be due to greater absorption in
continuous feeding, as well as the administration
of prokinetics.
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CONCLUSION

Even though the number of subjects is
limited, this paper showed promising results in
the delivery of caloric and protein requirements
in critically ill patients. The intervention is a
simple, organized and validated protocol that can
be applied in local special units. This could help
critically ill patients in terms of preventing
catabolism and malnutrition.
In terms of protein delivery, the protocol
should be improved to specify protein
requirement per disease entity. It is recommended
that subjects with and without limitations of
protein intake be analyzed separately. Moreover,
the addition of prokinetics could also be studied
separately with regard to outcomes and
complications. A similar study in a bigger
population in a controlled design is also
recommended.
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ABSTRACT
INTRODUCTION: Delirium in the intensive care unit manifests as a rapidly developing disturbance of
both consciousness and cognition that tends to fluctuate throughout the day and is often under
recognized. This study aimed to determine the prevalence and risk factors associated with delirium in
patients admitted in the ICUs of Philippine General Hospital, where delirium monitoring is not
routinely performed.
METHODS: Adult patients admitted in the ICU were prospectively evaluated for delirium using the
Confusion Assessment Method in the ICU (CAM-ICU) for 30 days or until ICU discharge.
Uncommunicative patients, moribund condition, dementia, and those with less than 24-hour ICU
admissions were excluded. Odds ratios and 95% confidence intervals were calculated to measure the
association between delirium and various risk factors.
RESULTS: Among 107 patients included in the study, 31 (29%) of patients (95% CI 0.20-0.38) had
delirium, with a mean occurrence on the 3rd ICU day (95% CI 2.05-3.37) and a mean duration of 5
days (95% CI 2.97-6.51), and with a 35% mortality rate (95% CI 0.17-0.53). Multivariate logistic
regression analysis identified six statistically significant predisposing factors: patients aged > 65 years
old (OR 3.14, 95% CI 1.15- 8.58), multidisciplinary ICU admission (OR 5.37, 95% CI 1.92–15.02),
sepsis (OR 4.77, 95% CI 1.54–14.90), mechanical ventilation (OR 16.62, 95% CI 5.92-46.64), higher
APACHE II scores (OR 1.12, 95% CI 1.03-1.23), and longer pre-ICU stay (OR 1.13, 95% CI
1.02-1.27).
CONCLUSION: Delirium is under recognized in our hospital. The study highly recommends routine
delirium assessment to promote early recognition and intervention to address the underlying cause of
the delirium and thereby further enhance critical care and patient safety.
Keywords: Delirium, intensive care units, critically ill, risk factors
INTRODUCTION

Delirium in the intensive care unit (ICU)
represents an acute form of organ dysfunction,
which manifests as a rapidly developing
disturbance of both consciousness and cognition
that tends to fluctuate throughout the course of a
day. This organ dysfunction is grossly under
recognized because a majority of patients have
hypoactive or “quiet” delirium characterized by
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“negative” symptoms (eg, inattention and a flat
affect) not alarming the treating team.
Hyperactive delirium, formerly called ICU
psychosis, stands out because of symptoms such
as agitation that may cause harm to self or staff,
but is actually rare relative to hypoactive delirium
and associated with a better prognosis.1
The American Psychiatric Association’s
(APA) Diagnostic and Statistical Manual of
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Mental Disorders (DSM)-V defines four key
features of delirium: 1) disturbance in attention
(i.e., reduced ability to direct, focus, sustain, and
shift attention) and awareness; 2) change in
cognition (e.g., memory deficit, disorientation,
language disturbance, perceptual disturbance) that
is not better accounted for by a preexisting,
established, or evolving dementia; 3) the
disturbance develops over a short period (usually
hours to days) and tends to fluctuate during the
course of the day; and 4) there is evidence from
the history, physical examination, or laboratory
findings that the disturbance is caused by a direct
physiologic consequence of a general medical
condition, an intoxicating substance, medication
use, or more than one cause.2
For many years, the critical care community
has focused on assessing, preventing, and
reversing multi-organ dysfunction syndrome.
However, the brain has been subjected to
relatively little formal study until recently. Several
studies have found that delirium develops in 20%
to 50% of lower severity ICU patients or those not
receiving mechanical ventilation, and in 60% to
80% of ICU patients receiving mechanical
ventilation. ICU delirium is predictive of a
threefold-higher re-intubation rate and more than
10 additional days in the hospital.1 Patients in
medical and surgical ICUs are at high risk for
long-term cognitive impairment. A longer duration
of delirium in the hospital was associated with
worse global cognition and executive function
scores at 3 and 12 months.3
A study by Morandi et al (2012) showed
that delirium in the ICU was associated white
matter disruption at both discharge and 3 months.
Similarly, white matter disruption was associated
with worse cognitive scores 12 months later.4
Delirium is frequently undiagnosed unless
specific diagnostic instruments are used. In this
study, we used the Confusion Assessment Method
for the ICU (CAM-ICU), which is the most widely
studied and validated diagnostic instrument for
delirium with sensitivity and specificity of both
greater than 90%.1 The CAM-ICU is a part of The

2013 Clinical Practice Guidelines for the
Management of Pain, Agitation and Delirium in
Adult Patients in the Intensive Care Unit (2013
PAD Guidelines).5 It assesses four key features:
1) acute onset or fluctuating course; 2)
inattention; 3) altered level of consciousness; and
4) disorganized thinking. If 1) and 2) are present
and one of either 3) or 4) is present, the CAMICU is positive for delirium.6 The tool is widely
used by physicians at the ICU bedside and is
useful for nonverbal ICU patients such as those
who are intubated.
Despite the tool, delirium, with its
associated risks for death, disability, and longterm cognitive dysfunction in patients, is
frequently underdiagnosed.7 The aim of this
study was to establish that delirium is present
among patients admitted in the ICUs, and to
identify risk factors for delirium in the ICU.
METHODOLOGY

This was a non-interventional, analytical,
cross-sectional period-prevalence study. The
study was conducted at Philippine General
Hospital (PGH) ICUs, which had a 60-bed
capacity (including the medical ICU, surgical
ICU, central ICU, burn unit, neurosurgical/
neurology ICU, and intensive maternal unit
[IMU]). The study protocol was evaluated and
approved by the institution’s Technical Review
and Ethics Review Boards.
The study included all adult patients (aged
greater than 18 years) admitted to the said ICUs
for more than 24 hours, who gave informed
consent from the patient or their legal
representative. Those who were unlikely to
survive for 24 hours; moribund patients (whose
level of consciousness was between Richmond
Agitation-Sedation Scale [RASS] scores of -4
and -5 for 3 days or more; those with pre-existing
neurocognitive dysfunction (e.g., dementia,
language barriers or deafness, active psychiatric
disorder like psychosis, and severe neurological
disorder like stroke or meningitis with RASS
scores of -4 and -5 were also excluded.

Vol. 16 | Issue 03 | September 2015

28	
  

Delirium in the ICU

During a 2-month period in November and
December 2014, data was prospectively collected
on all consecutive admissions to the ICUs.
Patients who met the inclusion criteria were
included in the study. Patients were followed up
until ICU discharge or for a maximum of 30 days
of ICU stay. The Acute Physiology and Chronic
Health Evaluation II (APACHE-II) score was also
recorded.
Patients were screened for pain, sedation
and delirium status using the 2013 PAD
Guidelines. The PAD Guidelines advocates routine
pain, sedation, and delirium assessment in all ICU
patients, through the use of tools such as CAMICU and the Critical-Care Pain Observation Tool
(CPOT).5 All patients were screened for delirium
using the CAM- ICU. The CAM- ICU assessment
was done once or twice a day in accordince to the
CAM-ICU training manual.8 Evaluation was done
for 30 days or until discharge.11 Patients were
diagnosed as delirious if altered mental status and
inattention were present ,with disorganized
thinking and/or reduced level of consciousness.
Patient clinical characteristics were also
recorded for identification of potential risk factors.
Patient outcomes until discharge or until 30 days
in the ICU were also recorded.
Statistical Analysis
A descriptive analysis was done to
determine the proportion of patients who develop
delirium during their ICU stay. Crude odds ratios
and 95% confidence intervals were calculated to
measure the association between delirium and
various risk factors. Multivariate logistic
regression analysis was done to identify associated
risk factors.
Ethical consideration
It was presumed that some patients will not
be able to give informed written consent, and so, a
proxy informed consent from the next-of-kin or a
responsible caregiver was secured in accordance
with the Helsinki Guidelines for Medical Research
involving human subjects. Since the subjects were
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in their most vulnerable condition, the maneuvers
during data collection were initiated with outmost
respect and in a timely and orderly manner. All
results obtained in this study were handled with
confidentiality. The study objectives and
procedures were explained to all patients and
those who declined to participate were excluded.
RESULTS

During the study period, 168 patients were
admitted at the different ICUs, of whom a total of
107 patients were included in the study. The
mean age of the study population was 47 + 17.03
years, consisting mostly of male patients (51.4%)
(Table ). The primary reason for ICU admission
was the need for post-operative monitoring
(30.8%), but the highest number of patients
included in the study came from the medical ICU
(29.9%). Only about one-third of patients were
intubated on admission (34.6%) and majority was
not sedated during their ICU stay (98.1%).
Among the 107 patients, 31 patients (29%)
developed delirium, with 54.8% having
hypoactive delirium (negative symptoms such as
lethargy and inattention) and 45.2% having a
hyperactive motoric subtype of delirium (positive
or aggressive symptoms). The mean time of
occurrence of delirium was after 3 + 1.81 days in
the ICU, with a mean duration of 5 + 2.83 days.
Thirty-five percent (95% CI 0.17, 0.53) of
patients who developed delirium died.
The
presence of delirium was associated with a high
risk of mortality (OR 41.25; 95% CI 5.02,
338.78).
The Table also shows the risk factors
associated with delirium by multivariate logistic
regression analysis. Six independent variables
significantly predisposed to the development of
delirium; 1) Aged over 65 years (OR 3.14; 95%
CI 1.15, 8.58); 2) severity of illness on hospital
admission by APACHE II (OR 1.12; 95% CI
1.03, 1.23); 3) mechanical ventilation (OR 16.62;
95% CI 5.92, 46.64); 4) those with
multidisciplinary intensive-care cases (OR 5.37;
95% CI 1.92, 15.02); 5) ICU admission due to
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Table. Patient characteristics and associated delirium rates assessed by multiple logistic regression.
Variable

Total patients (n=107)
N (% of N)

With delirium (n=31)
N (% of subgroup total)

OR (95% CI)

Age
>65y
<65y

20 (18.69)
87 (81.31)

10 (50)
21 (24.14)

3.14 (1.15, 8.58)

Sex
Male
Female

55 (51.4)
52 (48.6)

15 (2.27)
16 (30.77)

0.84 (0.37, 1.95)

Reason for ICU admission
Cardiovascular
Post-operative
Neurological
Sepsis
Renal/metabolic
Shock (except sepsis)
Digestive
Delicate pregnancy
Burn
Caustic

15 (14.02)
33 (30.84)
14 (13.08)
15 (14.02)
6 (5.61)
2 (1.87)
1 (0.93)
14 (13.08)
6 (5.61)
1 (0.93)

3 (20.0)
7 (21.21)
7 (50)
9 (60)
3 (50)
1 (50)
1 (100)
0
0
0

MV on admission
Yes
No

37 (34.58)
70 (65.42)

24 (64.86)
7 (10)

Sedation on admission
Yes
No

2 (1.87)
105 (98.13)

2 (100)
29 (27.62)

CPOT score
>3
<3

10 (9.35)
97 (90.65)

10 (100)
21 (27.62)

ICU type
Medical ICU
Surgical ICU
Central ICU
Neuro ICU
Neurosurgical ICU
IMU
Burn unit

32 (29.91)
13 (12.15)
20 (18.69)
7 (6.54)
13 (12.15)
16 (14.95)
6 (5.61)

11 (34.38)
3 (23.06)
12 (60.0)
3 (42)
2 (15.38)
0
0

Categorical variables

0.57 (0.15, 2.18)
0.56 (0.21, 1.47)
2.88 (0.91, 9.04)
4.77 (1.53, 14.9)
2.61 (0.50, 13.69)
2.50 (0.15, 41.27)

16.62 (5.92, 46.54)

1.44 (0.59, 3.51)
0.71 (0.18, 2.77)
5.37 (1.92, 15.02)
1.93 (0.41, 9.17)
0.41 (0.08, 1.96)

Continuous variables
Age (mean, sd)

47.86 + 17.03 years

1.02 (0.99, 1.06)

12.14 + 7.44

1.12 (1.03, 1.23)

Length of stay before ICU
admission (mean, sd)

3.4 + 5.25 days

1.13 (1.02, 1.27)

Length of ICU stay (mean, sd)

7.06 + 6.31 days

1.03 (0.93, 1.16)

Days on MV (mean, sd)

2.43 + 5.13 days

1.14 (0.97, 1.33)

APACHE II score (mean, sd)

OR, odds ratio; ICU, intensive care unit; MV, mechanical ventilation; CPOT, Critical Care Pain Observation Tool; IMU, intensive
maternal unit; APACHE, Acute Physiology and Chronic Health Evaluation.
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sepsis (OR 4.77; 95% CI 1.54, 14.90); and longer
stay in the wards before ICU admission (OR 1.13,
95% CI 1.02, 1.27).
DISCUSSION

Many critical care providers believe that
hyperactive delirium is more common, but it is
merely because these patients attract attention due
to their immediate threat to self and others. Our
data underscore the importance of regular delirium
monitoring because many delirium episodes will
be invisible because of negative symptomatology.
In our study, the overall prevalence of delirium
was 29%. A review of the records of PGH showed
that the prevalence of delirium in the entire
hospital was 16% (2012) and 14% (2013), and
13% in the ICUs from January to June 2014.
These values are similar to the rate of hyperactive
type of acute confusional state is considered, our
data shows a prevalence of 13.1%, similar to the
previous data in this institution. Thus, it is worth
emphasizing that for hypoactive delirium “if you
don’t look, you won’t find it”.
In our study, the mean time to occurrence of
delirium was after 3 + 1.81 ICU days, with a mean
duration of 5 + 4.83 days. Our findings were
similar with other international studies.9,10
In this study, the patients aged greater than
65 years are three times more likely to develop
delirium compared to younger patients. In a study
by Inouye, patients above 65 years of age have a
high incidence of delirium at all levels of
hospitalization: 10% to 15% in general wards,
15% to 50% post-operatively, and nearly 90% in
the ICU.11
In a large cohort study in surgical and
medical ICUs, Ouimet et al reported that delirium
was associated with higher APACHE scores.12 A
high risk of mortality at admission indicates a
patient with more severe pathology. The severity
of illness on hospital admission measured by
APACHE II scores was found to be a significant
risk factor in our study. However, delirium may
still occur in 20% to 50% of lower-severity ICU
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patients or those not receiving mechanical
ventilation.1
Around 60% to 80% of ICU patients
receiving mechanical ventilation develop
delirium.1 In our study, 68% patients who
received ventilator support had delirium. The
odds of developing delirium among these
ventilated patients were 16.62 times higher (95%
CI 5.92-46.64) compared to those who did not
have ventilator support.
Multidisciplinary ICU cases admitted at
the central ICU were also found to be more likely
to develop delirium (OR 5.37; 95% CI 1.92,
15.02) compared to cases admitted in
subspecialty ICUs. Patients admitted at the
central ICU were patients with the most severe
and life-threatening illnesses and require
immediate subspecialty critical care.
Delirium was not observed among patients
admitted in the burn unit and IMU, and this may
be related to the set-up in these units. The burn
unit requires a 24-hour watcher in each cubicle;
whereas in the IMU, the patients are placed in a
single room, where beds are near to each other,
allowing patients to talk to each other. A study
done by Rompaey et showed that the risk factors
related hospital environment such as the
architectonical structure of the ICU where there
an absence of visible daylight, and the lack of
visitors, can influence the onset of delirium.13
Sepsis leading to systemic inflammatory
response syndrome frequently presents with
delirium. Several plausible explanations suggest
that sepsis may be a gateway to acute central
nervous system dysfunction and brain damage via
degradation of the blood-brain barrier and
neuroinflammation. The prevalence of coexistent delirium during sepsis ranges from 9% to
71%.14 Based on our study, 60% of patients
admitted in the ICU primarily due to sepsis had
delirium. The odds of having delirium among this
set of patients was about 4.77 (95% CI 1.54,
14.90).
A longer stay in the wards before ICU
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admission was also found to be significant risk
factor in developing delirium (OR 1.13; 95% CI
1.02, 1.27). The primary reason for long stays in
the wards prior to ICU admission was limited ICU
bed availability. These patients needed immediate
ICU admission, and the longer they were deprived
of ICU care, the higher their risk of having
delirium.
Delirium as a manifestation of acute brain
dysfunction is an important independent predictor
of negative clinical outcomes in ICU patients,
including increased mortality, hospital length of
stay, cost of care, and long-term cognitive
impairment consistent with a dementia-like state.4
Some of these outcome were not measured in our
study, and could be measured in further
researches.
Our study did show that delirium was
associated with a high risk of mortality (OR 41.25;
95% CI 5.02, 338.78), with a 35% mortality rate
among patients with delirium. Ouimet et al
reported that 20% of patients with delirium were
most likely to die in the ICU.12 Thus, monitoring
of critically ill patients for delirium with valid and
reliable delirium assessment tools may enable
clinicians to potentially detect and treat delirium
sooner, and possibly improve outcomes.
Delirium versus Encephalopathy
Until now, there is still confusion about the
definition and scope of delirium and
encephalopathy. In this tertiary hospital, delirium
previously connoted a hyperactive acute
confusional state, whereas, encephalopathy
signifies a hypoactive type of altered mental
status. Since the publication of the DSM V and the
International Classification of Diseases (ICD 10),
the term encephalopathy has already been replaced
by delirium in denoting a “syndrome characterized
by a disturbance of consciousness and a change in
cognition that develop over a short period of
time.”15 But regardless of the term, it should be
noted that neither are disease entities per se, but
rather a syndrome secondary to an underlying
systemic illness, such as sepsis, metabolic

derangements, toxins, or hepatic or uremic
abnormalities.16
CONCLUSION

Delirium and its risk factors are common
in the ICU. The greatest benefit of daily delirium
monitoring is to enhance detection of the
hypoactive delirium subtype, often called “quiet”
delirium. This is in contrast to the readily
detected hyperactive subtype, wherein according
to several studies has a better prognosis because
the delirium was being addressed. The most
common subtype of delirium manifested by our
patients is the hypoactive type, which the medical
and nursing staff are unaware; hence, delirium is
not being addressed. Thus, we highly recommend
routine delirium assessment to promote early
recognition and intervention to address
underlying causes and enhance critical care and
patient safety.
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OBSERVATIONAL STUDY

Observational study on the current weaning practices in
the central intensive care and medical intensive care units
of the Philippine General Hospital
Reinalyn Cartago, MD, DPCP; Albert Albay Jr., MD, FPCCP
Department of Medicine, Section of Pulmonary Medicine, University of the Philippines–
Philippine General Hospital
ABSTRACT
Objective: This study aimed to describe the current weaning strategies in the central and medical
intensive care units (CENICU and MICU) of the Philippine General Hospital.
Methodology: This was a cohort observational study involving all intubated adult patients without
central causes of respiratory failure who were undergoing weaning at the CENICU and MICU during
a 12-week study period. The investigators observed the weaning strategies used and the outcomes
of patients over a 14-day follow-up.
Results: Forty-one patients were included in the study. Respiratory failure was the most common
reason for intubation (73.17%). Majority of patients were weaned through synchronized intermittent
mandatory ventilation (SIMV) (51.22%), followed by pressure support ventilation (PSV) weaning
(46.34%). Almost half (48.78%) were successfully weaned. The success rate between SIMV and PSV
were similar (47.62% vs 47.37%). Non-invasive ventilation weaning was employed in only one
patient, with successful outcome. The mean number of ventilator-free days was 3.33 + 4.59 days for
SIMV and 2.89 + 4.65 days for PSV. The mean lengths of intensive care unit (ICU) stay were 8.89 +
7.73 days and 8.44 + 4.9 days, respectively. Among those who failed weaning, majority had APACHE
scores ranging from 30 to 46. Two patients self-extubated while ongoing weaning with SIMV; both
was eventually discharged from the ICU.
Conclusion: Respiratory failure is the most common reason for intubation. SIMV and PSV weaning
are the two most commonly employed weaning practice, with similar outcomes. The severity of illness
and comorbidities may affect the outcomes of weaning.
BACKGROUND

More than one third of critically ill patients
require mechanical ventilation (MV).1 Patients are
intubated and placed on MV for a variety of
reasons
when ventilatory capabilities are
diminished by the demands of diseases and/or
when there is inadequate respiratory drive, either
because of certain disease process or drugs. Once
the conditions that necessitated intubation and MV
begin to resolve and the patient stabilizes, attention

should be on removing the ventilator as soon as
possible.2
Given the number of patients on MV and
the high mortality rate and complications
associated with it, the discontinuation process
from MV is an important clinical issue. Weaning
is the process of abruptly or gradually
withdrawing ventilator support when the cause of
the respiratory failure is resolved.3 Liberation
from MV the soonest possible time without

Vol. 16 | Issue 03 | September 2015

34	
  

Weaning practices in the ICU

compromising patient safety and recovery is
essential to minimize complications associated with
endotracheal intubation and MV.
According to Esteban et al in a national
survey done is Spanish hospitals, the discontinuation from ventilation process takes as much
as 42% of the time a patient spends on MV.4
Readiness for weaning and the reduction of MV
support were based on physicians’ assessment of
indicators for gas exchange, respiratory mechanics,
and the patient’s ability to protect the airway.1
The Evidence-Based Guidelines for Weaning
and Discontinuing Ventilatory Support published in
2002 enumerated important issues to be addressed
in the management mechanically ventilated patients
once weaning is contemplated.2 First is an
understanding of all the reasons that a given patient
required MV. Secondly, assessment techniques to
identify patients who are capable of ventilator
discontinuation need to be used. Third, ventilator
management strategies for stable or recovering
patients who still require some level of ventilator
support need to be employed. Lastly, extended
management plans need to be considered for the
long-term ventilator-dependent patient. The latter
two issues would be entertained if a patient is
deemed to fail weaning and/or extubation for
whatever reason.2
Several trials conducted since 1990 showed
the various techniques employed in weaning.3-7
Brochard et al and Esteban et al showed that
synchronized intermittent mandatory ventilation
(SIMV) can cause significant delay in weaning.
Esteban et al also recognized that spontaneous
breathing trial (SBT) is the superior method of
weaning. Other weaning strategies identified
include pressure support ventilation (PSV) and noninvasive ventilation (NIV).4,6,7
A T-piece trial involves a patient
breathing through an endotracheal tube with a flow
of oxygen air without ventilator assistance. SIMV is
a partial ventilatory support that allows patients to
breathe spontaneously while receiving mandatory
breaths. In PSV, the patient determines the
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respiratory rate and duration of inspiration with a
set positive end expiratory pressure (PEEP) and
inspiratory pressure. NIV involves administration
of ventilator support without an invasive artificial
airway.2,7
Limited availability of intensive care beds,
as in our institution, would entail strategies to
maximize the use of limited resources. 8
Discontinuing MV in a timely and safe way is
one of the ways of providing maximal care for
critically ill patients. Weaning strategies as well
as the outcomes should then be evaluated.
Currently, the different weaning strategies in the
critical care areas have not been studied. A
similar study done by Benedicto et al in 1998
described the weaning practices among medical
residents in the same institution, included all
general medicine service areas (adult emergency
room, medicine wards, special care unit, and
medical intensive care unit).9
On review of the year-end central intensive
care unit (CENICU) census in the Philippine
General Hospital (PGH), acute respiratory failure
ranked as the number one indication for
admission for the year 2010 and 2011. A total of
87 out of 391 (22%) in 2010 and 79 out of 380
(21%) patients had respiratory failure and was
put on MV, but there is no available data on the
number of patients weaned and liberated from
MV. As of the study period, there is no available
census from the medical intensive care unit
(MICU). This study aimed to describe the current
weaning strategies in these units for both charity
and private pay patients.
METHODOLOGY

This was a cohort observational study
involving direct observation of each intubated
patient undergoing the weaning process. It
included all intubated adult patients undergoing
weaning at the CENICU and MICU of PGH
during the 12-week study period. Patients under
the direct care of the investigators, those who
self-extubated and/or are weaned in less than 24
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hours, those with tracheostomy upon admission or
were for tracheostomy, and those with central
causes of respiratory failure were excluded from the
study.
Guided by a checklist, the observed and
recorded weaning strategies and patient status on a
daily basis. This was done at different times each
day as discreetly as possible to avoid observational
bias among physicians attending to each patient.
Patients were observed for 14 days after intubation
and outcomes were recorded during this observation
period. Success was defined as extubation after a
weaning attempt and did not require re-intubation
within 48 hours.9 Failure was defined as inability to
tolerate a weaning attempt or those who initially
were extubated but required re-intubation within 48
hours.
In the event of untoward incidents (e.g.,
respiratory distress, hemodynamic instability)
during observation, the appropriate personnel and/
or the attending physician was called for proper
intervention.
Ethical considerations
All data forms were secured to ensure
confidentiality of patient information. A tracking
number was assigned to each patient for the purpose
of data collection. Informed consent was not
obtained from the patient or relatives/representative
because no direct intervention or patient interaction
was performed during the study. The protocol was
submitted to the University of the Philippines
Manila Research Ethics Board (UPMREB) PGH
Review. It was conducted only upon approval of the
UPMREB in accordance with the approved
protocol.
The investigator sought the approval of the
MICU Head/Consultant Coordinator and Deputy
Director for Health Operations and/or Coordinator
for Research prior to data collection. A copy of the
approved letters was forwarded to the Critical Care
Unit Management Team Chief.
The investigators shouldered funding. There
were no potential conflicts of interest among the
authors. There were no risks to the study
participants, the PGH community, the environment,
or to the country.

RESULTS AND DISCUSSION

There were 113 intubated patients during the
12-week study period. Seventy-two patients were
excluded due to the following reasons: 31 patients
died before any weaning attempts were made
(including those whose relatives signed a do-notresuscitate waiver and/or those who decided to
bring the patient home against medical advise); 14
patients were on tracheostomy or for tracheostomy
upon admission at the intensive care unit; 7
patients had a central cause for respiratory failure;
7 patients were weaned and extubated in less than
24 hours upon admission; 6 patients self-extubated
prior to weaning attempts; and 7 patients were
under the direct care of the investigators. Fortyone patients were subsequently included in the
study (Table 1).
The mean age of included patients was
59.66 years (Table 2). The number of males and
females were almost equal. Majority of patients
were intubated and committed to MV due to
respiratory failure (73%). The mean APACHE
score was 30 . The MV machines used in the
CENICU and MICU were Puritan Bennett 7200®
(Carlsbad, CA), Raphael® (Hamilton Medical AG,
Bonaduz, Switzerland), Galileo ® (Hamilton
Medical AG, Bonaduz, Switzerland) and Vela®
(CareFusion, San Diego, CA) mechanical
ventilators.
Most patients admitted in the CENICU
required multidisciplinary care (e.g., for
neurologic comorbidities or post-operative care).
Those admitted to the MICU were solely medical
cases, such as myocardial infarction, pneumonia,
sepsis, among others. Majority of patients had
relatively high APACHE scores, which reflected
their morbid conditions. Three patients had already
gone into arrest for 4 minutes or more.
Majority of the MV patients were weaned
through SIMV (51.22%), closely followed by
pressure support weaning (46.34%) (Table 3).
Most were referred to pulmonary physicians
(90.24%) for ventilator management and weaning.
None of the physicians used T piece as a weaning
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Table 1. Summary of included patients
Patient

Age

Sex

Reason for
Intubation

ICU

1

68

M

Decreasing
sensorium

CENICU

30

Septic shock secondary to HAP, complicated UTI,
prostatic cancer

2

72

F

Decreasing
sensorium

MICU

31

Septic encephalopathy secondary to HAP on top of
CAP

3

54

M

Respiratory failure

CENICU

26

ALS, VAP, pulmonary embolism

4

38

F

Respiratory failure

MICU

37

Acute pulmonary congestion secondary to volume
overload, hypovolemic shock secondary to
gastrointestinal losses, HAP

5

95

M

Decreasing
sensorium

MICU

44

Encephalopathy probably septic from VAP on top of
CAP with aspiration component

6

34

M

Respiratory failure

CENICU

13

Multiple Injuries secondary to vehicular crash, spinal
cord injury C5-C6 burst fracture

7

75

M

Respiratory failure

MICU

27

High-risk CAP with obstructive component, pulmonary
mass, right probably malignant

8

74

F

Respiratory failure

MICU

36

ARDS secondary to necrotizing pancreatitis

9

79

F

Respiratory failure

CENICU

32

ARF secondary to HAP, s/p permanent pacemaker
insertion secondary to 3rd degree AV block

10

59

M

Respiratory failure

CENICU

33

HAP on top of obstructive pneumonia, metastatic
bronchogenic cancer

63

F

Respiratory failure

MICU

18

High-risk CAP, bronchial asthma in acute exacerbation

12

60

M

Cardiopulmonary
arrest

MICU

40

Decompensated heart failure, s/p cardiopulmonary
arrest x 4 mins

13

59

F

Respiratory failure

MICU

34

Shock secondary to sepsis and hypovolemia, acute
pancreatitis, calculous cholecystitis

14

55

F

Respiratory failure

MICU

40

High-risk CAP, PTB return after default, hyperglycemic
hyperosmolar syndrome, T2DM

15

38

F

Respiratory failure

MICU

34

High-risk CAP, peripartum cardiomyopathy,
decompensated heart failure

16

79

F

Decreasing
sensorium

MICU

36

VAP on top of High-risk CAP, bronchial asthma in acute
exacerbation, post-PTB bronchiectasis

17

63

F

Respiratory failure

CENICU

23

Acute pulmonary congestion secondary to
decompensated heart failure secondary to VHD, HAP

18

79

M

Decreasing
sensorium

CENICU

43

Septic encephalopathy, pneumonia in the
immunocompromised host, pancytopenia probably
MDS vs aplastic anemia

19

68

M

Respiratory failure

CENICU

28

HAP on top of CAP, COPD in acute exacerbation,
treated PTB

20

32

M

Respiratory failure

CENICU

18

HAP, cerebellar hemangioma, s/p posterior fossa
craniotomy subtotal excision

21

69

F

Respiratory failure

MICU

22

High-risk CAP, bronchial asthma in acute exacerbation

22

77

F

Respiratory failure

CENICU

43

High-risk CAP, COPD in acute exacerbation, PTB
bronchiectasis

11
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APACHE II
Admitting Diagnosis
Score
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… continuation of Table 1
Reason for
Intubation

ICU

APACHE II
Admitting Diagnosis
SCORE

Patient

Age

Sex

23

66

F

Respiratory failure

MICU

46

Cardiogenic shock secondary to decompensated heart
failure from VHD, NSTEMI

24

69

F

Respiratory failure

MICU

30

Acute pulmonary congestion secondary to left
ventricular dysfunction from ACS, HAP

25

49

F

Respiratory failure

CENICU

20

HAP, COPD in acute exacerbation, cor pulmonale

26

26

M

Respiratory failure

CENICU

17

Giant cell tumor C5-C7, pulmonary mass, left t/c
metastasis vs primary malignancy, recurrent pleural
effusion left

27

75

M

Respiratory failure

CENICU

30

HAP, acute pulmonary congestion secondary to
decompensated heart failure, CAD

28

37

M

Cardiopulmonary
arrest

CENICU

20

Near-fatal arrhythmia, s/p cardiopulmonary arrest x 4
mins, aspiration pneumonia

29

36

M

Apnea

CENICU

24

HAP, ICH left parieto-occipital area secondary to
ruptured mycotic aneurysm, IE, CHF secondary to VHD

30

58

F

Respiratory failure

MICU

27

HAP, acute pulmonary congestion secondary to CKD
from obstructive uropathy

31

23

M

Respiratory failure

CENICU

17

High-risk CAP, GBS

32

71

F

Respiratory failure

CENICU

13

Acute pulmonary congestion secondary to
decompensated heart failure secondary to CAD

33

74

M

Respiratory failure

CENICU

36

HAP, multiple hepatic nodules t/c metastatic vs primary
hepatic carcinoma

34

70

M

Respiratory failure

MICU

34

High-risk CAP with aspiration component, t/c COPD

35

66

M

Respiratory failure

MICU

27

HAP on top of High-risk CAP with aspiration
component, PTB suspect, complicated UTI

36

38

M

Respiratory failure

MICU

32

High-risk CAP, PTB III Category 1, CKD secondary to
T2DM

37

52

F

Cp arrest

CENICU

32

Near-fatal arrhythmia, s/p cardiopulmonary arrest x 8
mins

38

74

F

Decreasing
sensorium

CENICU

45

Encephalopathy probably septic from high-risk CAP,
urosepsis, s/p CVD with right-sided residuals

39

73

M

Respiratory failure

MICU

30

High-risk CAP with aspiration component, s/p CVD with
left-sided residuals

40

30

M

Respiratory Failure

MICU

22

HAP, constrictive pericarditis secondary to PTB, s/p
pericardiectomy, cor pulmonale secondary to chronic
restrictive lung disease, PTB III Category 1

41

69

F

Respiratory Failure

MICU

26

Acute pulmonary congestion secondary to fluid
overload, CAD, HAP

ACS, acute coronary syndrome; ALS, amyotrophic lateral sclerosis; APACHE II, Acute Physiology and Chronic Health Evaluation II;
ARDS, acute respiratory distress syndrome; ARF, acute respiratory failure; AV, atrioventricular; CAD, coronary artery disease; CAP,
community-acquired pneumonia; CENICU, central intensive care unit; CHF, congestive heart failure; COPD, chronic obstructive
pulmonary disease; CKD, chronic kidney disease; GBS, Guillain-Barre syndrome; HAP, hospital-acquired pneumonia; ICH,
intracranial hemorrhage; ICU, intensive care unit; IE, infective endocarditis; MDS, myelodysplastic syndrome; MICU, medical
intensive care unit; NSTEMI, non-ST elevation myocardial infarction; PTB, pulmonary tuberculosis; T2DM, type 2 diabetes mellitus;
UTI, urinary tract infection; VAP, ventilator-associated pneumonia; VHD, valvular heart disease.
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Table 2. Patient Characteristics
Results
(N=41)

Variable
Mean age (years) + SD (range)

59.66 + 17.33
(23 – 95)

Sex (n, %)
Male
Female

21 (51.22%)
20 (48.78%)

Ward (n, %)
MICU
CENICU

21 (51.22%)
20 (48.78%)

Reason for intubation and/or MV
(n, %)
Respiratory Failure
Decreasing Sensorium
Cardiopulmonary Arrest
Apnea

30 (73.17%)
6 (14.63%)
3 (7.32%)
1 (2.44%)
29.66 + 8.72
(13 – 46)

Mean APACHE II Score + SD (range)

MICU, medical intensive care unit; CENICU, central intensive
care unit; MV, mechanical ventilation; APACHE II, Acute
Physiology and Chronic Health Evaluation II.

strategy. According to Bumroongkit et al (2005),
these variations in weaning practices (differing
strategies, depending on clinical judgment and
experience) could affect patient outcomes.10
Table 4 summarizes the overall outcomes of
the included patients: 20 patients (48.78%) were
successfully weaned, while failure of weaning
occurred in 18 (43.90%). Two patients selfextubated while undergoing weaning, and one
patient was brought home against medical advice.
Among those successfully weaned, 12/20
(60%) were weaned within 48 hours; the rest were	
  
Table 3. Summary of Weaning Practices
Weaning practice

N (%)

Synchronized intermittent mandatory
ventilation

21 (51.22%)

Pressure support ventilation

19 (46.34%)

T piece

0

Non-invasive ventilation

1 (2.44%)

Total

41 (100%)
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weaned within 14 days. Of the 18 patients with
failed weaning, 13 were re-intubated within 48
hours and 6 did not undergo further weaning
attempts after less than 24 hours of the weaning
process.
Extubation failure should be avoided as
much as possible because re-intubation carries an
8-fold higher odds ratio for hospital-acquired
pneumonia (HAP) and a 6- fold to 12-fold
increase in mortality risk.2 Based on the results of
our study 13 out of the total 41 patients (31.7%)
were re-intubated. Reported re-intubation rates
according to the 2002 Evidence-based Guidelines
for Weaning and Discontinuing Ventilatory
Support ranged from 4% to 23% for different
ICU populations, and may be as high as 33% in
those patients with mental status and neurological
impairment. The guidelines also noted that the
optimal rate of re-intubation is not known, but
would likely rest between 5% to 15%.
Six patients died during the study. One
patient had pancytopenia, high-risk pneumonia
(APACHE score of 43), and an intracranial bleed.
The patient died within 48 hours during the study
period. The other 5 patients died within the 14day follow-up period.
Of the 6 patients with which no further
weaning attempts were done, one patient
eventually succumbed to new-onset HAP; the
remaining 5 patients had poor respiratory effort
and were advised to undergo tracheostomy.
Tracheostomy should be considered when it
becomes apparent that the patient would require
prolonged ventilator support. Advantages of
tracheostomy over endotracheal intubation
include improved patient comfort, more effective
airway suctioning, decreased airway resistance,
enhanced patient mobility, and more secure
airway, among others. Logically, these translate
to fewer ventilator-associated complications and
shorter weaning time. There are concerns,
however, about the risks and costs associated
with the procedure.2 A total of 10 patients were
eventually referred to the Otorhinolaryngology
service for tracheostomy.

Cartago and Albay

Table 5 summarizes the outcomes of
patients for each weaning practice. The number
of patients successfully weaned through SIMV
versus PSV were similar (47.62% vs 47.37%).
NIV was successfully employed in only one
patient with a length of weaning (LOW) of 24
hours. The number of days on ventilator prior to
initiation of weaning, the total number of days
on ventilator, the number of ventilator-free days,
and the length of ICU stay were also similar.
However, the length of weaning was shortest for
the NIV strategy, followed by PS, then lastly by
SIMV.
Studies have estimated that about 40% or
more of the total ventilator time was dedicated
to weaning from the MV, but varied depending
on patient and physician capabilities.1,2,10
Brochard et al studied 456 medical and surgical
patients, 347 of which were successfully
extubated after a single 2-hour T piece trial. The
remaining 109 who failed were randomized to
be weaned by any one of the following: T- piece
trials, SIMV or PSV. There was no difference in
the duration of weaning between T-piece and S

Table 4. Patient Outcomes
Outcome

N (%)

Success
Weaned within 48 hours
Weaned within 14 days

20 (48.78%)
12 (29.27%)
8 (19.51%)

Failure
Re-intubated within 48 hours
Did not undergo further weaning
attempts
Mortality within 48 hours
Mortality within 14 days
Tracheostomy
Self-extubated
Home against advise

18 (43.90%)
13 (31.7%)
6 (14.63%)
1 (2.44%)
5 (12.2%)
10 (24.39%)
2 (4.88%)
1 (2.44%)

IMV groups, while PS weaning led to
significantly shorter weaning.5
Esteban et al (1995) studied over 500
medical and surgical patients, approximately 75%
were successfully extubated after a trial of
spontaneous breathing with T-piece.7 The
remaining 130 patients who failed extubation
were randomized to undergo weaning by T-piece

Table 5. Outcomes by weaning practice
Outcome

Weaning practices
SIMV

PSV

NIV

10 (47.62%)

9 (47.37%)

1 (4.76%)

Days on ventilator prior to initiation of weaning

4 + 3.37

5.44 + 2.11

2

Total days on ventilator

7 + 4.24

7.78 + 2.74

3

Length of weaning (in hours)

72 + 43.02

58.89 + 35.52

24

Ventilator-free days

3.33 + 4.59

2.89 + 4.65

4

Length of stay in the ICU

8.89 + 7.73

8.44 + 4.9

7

Mortality

2/21 (9.52%)

4/19 (21.05%)

0

Morbidity

7/21 (33.33%)

5/19 (26.32%)

0

Self-extubation

2/21 (9.52%)

0/19

0

Success (n=21)

SIMV, synchronized intermittent mandatory ventilation; PSV, pressure support ventilation; NIV, non-invasive
ventilation; ICU, intensive care unit.
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trials, SIMV or PSV. In contrast to the study of
Brochard et al, PS was not superior to SIMV.
T piece weaning was not observed in our
study. Traditionally, trials of spontaneous breathing
were done through a T piece.5,7,11 However, some
may argue that some patients may fail this test
because of increased work of breathing. Therefore,
some investigators advocate using PS to counteract
this extra work.11 This may explain why PSV
instead of T-piece was employed during
spontaneous breathing trials among our patients.
SIMV can significantly delay the weaning
process. 5,7,12 Despite this, a multicenter
observational study noted that in 349 ICUs in 23
countries, a large percentage of practitioners
employed SIMV weaning.
Frutos-Vivar and Esteban mentioned in their
review that in two studies, patients in whom a trial
of spontaneous breathing failed were immediately
extubated and managed with NIV with good
results.11,13,14 However, these were patients with
chronic obstructive pulmonary disease and acute
on chronic respiratory failure. Further studies
should be done to determine the efficacy of NIV
weaning.
Blackwood et al (2009) stated that the
duration of MV and weaning is variable and is also
dependent upon the individual patients’ clinical
condition and progress.15
Mortality was higher in those weaned with
PSV (21.05%) compared to SIMV (9.52%).
Morbidity for SIMV (33.33%) was higher than that
of PSV (26.31%). Two patients self-extubated
while ongoing weaning with SIMV; both was
eventually discharged from the ICU. In a study
done by Coppolo in 1990, it was noted that the
incidence of self-extubation was 11%. Most of the
unplanned extubations were deliberate and
majority occurred despite the use of sedation and
restraints.16 In a case control study by Huang in
2009, three factors related to self-extubation were
the department to which the patient was admitted,
whether the patient met the criteria for extubation,
and age. Among these, whether the patient met the
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criteria for extubation was the main variable.
The author recommended a decrease in the
length of the extubation training sessions (i.e.,
spontaneous breathing trials), and to extubate
patients promptly when the extubation criteria
were met.17 Unnecessary delays in the weaning
process increases the risk of complications
including pneumonia, airway trauma, psychic
trauma and cost of hospital care.2,10
The significant delay in weaning with
SIMV may have contributed to the selfextubation of the two patients in our study. In
retrospect, these two patients could have been
weaned for a shorter period of time, probably
with PSV or T-piece weaning.
Table 6 lists the characteristics of patients
who failed weaning. Majority of patients had
APACHE scores ranging from 30 to 46 which,
according to Knaus et al, have a mortality rate
of greater than 75%.18 According to Benedicto
et al, APACHE scores and not age correlated
with mortality.9 This was similarly observed by
Navalesi and colleagues in their study among
neurosurgical and neurological patients
admitted in an ICU of a teaching hospital.19
Four patients had APACHE scores lower
than 30. One had amyotrophic lateral sclerosis,
ventilator-associated pneumonia and pulmonary
embolism. Spinal cord insult were noted for two
patients: one had had a burst fracture (C5-C6)
from a vehicular crash, and one had a giant cell
tumor on C5 to C6 area with a concomitant
pulmonary mass and recurrent pulmonary
effusion on the left pleura. The last patient was
intubated due to cardiopulmonary arrest (for 4
minutes) due to near-fatal arrhythmia, and was
re-intubated within 48 hours.
Twelve patients had morbidities: 10
underwent tracheostomy placement and 2 were
re-intubated but eventually liberated from MV.
Among the 11 patients who were successfully
weaned off after a second attempt of weaning,
seven (64%) underwent PSV weaning with a
mean time of 2.7 + 1.5 days, while 3 (27%)

Cartago and Albay

Table 6. Characteristics of patients who failed weaning
Succeeding
technique

Outcome on
second attempt
(day of weaning)

Age/
Sex

APACHE
II Score

Initial weaning
technique

38/F

37

PSV

Mortality

N/A

N/A

74/F

36

PSV

Mortality

N/A

N/A

79/F

32

SIMV

Mortality

N/A

N/A

55/F

40

PSV

Mortality

N/A

N/A

79/M

43

SIMV

Mortality

N/A

N/A

66/F

46

PSV

Mortality

N/A

N/A

54/M

26

SIMV

Morbidity (re-intubated then
tracheostomy)

SIMV

Sent home on
ventilator

95/M

44

SIMV

Morbidity (re-intubated then
tracheostomy)

PSV

Success (Day 2)

34/M

13

SIMV

Morbidity (re-intubated then
tracheostomy)

SIMV

Success (Day 11)

60/M

40

PSV

Morbidity (re-intubated within 48
hours)

PSV

Success (Day 2)

38/F

34

PSV

Morbidity (re-intubated then
tracheostomy)

SIMV

Success (Day 60)

79/F

36

SIMV

Morbidity (re-intubated then
tracheostomy)

PSV

Success (Day 5)

77/F

43

SIMV

Morbidity (re-intubated then
tracheostomy)

SIMV

Success (Day 29)

26/M

17

SIMV

Morbidity (re-intubated then
tracheostomy)

PSV

Success (Day 5)

37/M

20

PSV

Morbidity (re-intubated within 48
hours)

PSV

Success (Day 1)

70/M

34

PSV

Morbidity (re-intubated then
tracheostomy)

PSV

Success (Day 2)

74/M

45

SIMV

Morbidity (re-intubated then
tracheostomy)

PSV

Success (Day 2)

73/M

30

PSV

Morbidity (re-intubated then
tracheostomy)

PSV

Success (Day 2)

Outcome

APACHE II, Acute Physiology and Chronic Health Evaluation II; SIMV, synchronized intermittent mandatory ventilation; PSV,
pressure support ventilation.
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underwent SIMV weaning with a mean time of 33
+ 20.23 days. However, the success of weaning
may have been due to the keener monitoring of the
parameters of weaning on the part of the attending
physicians.
Given the data above, aside from the
weaning strategy itself, the outcome of weaning
and/or extubation may also be affected by the
severity of the illness (exemplified by the
APACHE score), comorbidities, and probably age
of the patient as well.

or strategy. An explicit, head-on comparative
study between protocolized PSV vs protocolized
SIMV should done to better compare outcomes
of the two most commonly employed weaning
strategy. A more in-depth study that includes the
monitoring of detailed weaning parameters is
also recommended. The data gathered in this
study can be used to further improve weaning
practices in the ICU, if not on all patients
intubated and committed to a MV. This study
can also provide inputs to possible development
of weaning protocols in the future.

CONCLUSIONS

At tertiary care hospitals, ICU beds are a
precious resource, especially in our setting where
the number of patients that need to be served far
exceeds the capacity of our ICUs. Shorter weaning
time may allow more patients to be accepted in the
ICU. Variability in weaning strategies and the
clinical status and progress of each patient affects
the outcomes of weaning. Respiratory failure is the
most common reason for intubation. SIMV and
PSV weaning are the two most commonly
employed weaning practice with similar outcomes
(success rate, number of days on ventilator prior to
initiation of weaning, total number of days on
ventilator, ventilator-free days and length of ICU
stay). Patients who self-extubated (and tolerated
extubation), could have been weaned earlier
successfully, probably with PSV or T piece. The
severity of illness, comorbidities and probably age
may affect the outcomes of weaning of each
patient. The physicians’ vigilance in terms of
monitoring readiness to wean may contributed to
the success of weaning among those who
underwent a second attempt of weaning.
RECOMMENDATIONS

The investigators recommend continuing the
current study to include more patients, as well as to
do statistical analysis to have an in-depth
investigation of the outcomes measured and
correlate them with the different weaning practice
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CROSS-SECTIONAL SURVEY

A survey of practice patterns of medical residents on the
use of non-invasive ventilation at Philippine General
Hospital
Roy P. Ballaso, MD, DPCP; Joel Santiaguel, MD, FPCCP; Gene Philip Louie Ambrocio, MD,
DPCP; Gian Carlo Carpio, MD
Philippine General Hospital, Manila, Philippines
ABSTRACT
Objective: The purpose of this study was to determine the practice patterns of medical residents on
the use of NIV in a tertiary care hospital.
Methods: This was a descriptive survey involving 56 medical residents in a tertiary care hospital.
Results: Majority of participants attended NIV lectures in the past, but only a few have participated in
a hands-on workshop. None knew any existing guideline on NIV. Majority had performed NIV before
(60.71%). Overall utilization was low (less than 10% of all mechanical ventilation). The high cost of
equipment rental (81.82%) and the lack of knowledge were identified as major barriers to NIV use.
The most common indications for NIV were chronic obstructive pulmonary disease (COPD)
exacerbation (100% of participants) and respiratory failure in do-not-intubate patient (52.9%). Patient
selection was mainly based on the appropriate diagnosis with potential reversibility (88%) and blood
gas derangement (61.8%). Majority monitored response after 1 hour (55.9%). All agreed with the use
of arterial blood gases to monitor initial response, aside from physiological responses. A facemask
was the preferred interface (94%), irrespective of clinical scenario. An intensive care unit ventilator
with an NIV module was frequently used both for COPD and acute cardiogenic pulmonary edema. Bilevel mode ventilation (76%) was more frequently used than continuous positive airway pressure.
More respondents applied NIV continuously over 24 hours. They noted that the severity of acute
respiratory failure may affect the duration of ventilator use. All medical residents agreed in stopping
NIV and proceeding to intubation in the presence of respiratory pause or arrest and poorly tolerated
cardiac arrhythmia. Medical residents expressed moderate satisfaction with NIV. Practical and
academic teaching, and network organizations for NIV were highly suggested to improve practice
patterns of NIV.
Conclusion and recommendations: Medical residents varied in NIV practice patterns in terms of
the preferred site of initiation and the protocol of initiation followed. Minority of junior medical
residents would start NIV setting inappropriately. NIV protocol should be created based on latest
international guidelines that is best applicable locally. Special ad hoc committee should be formed
locally to negotiate high cost of equipment rental and make NIV easily available to most indigent
patients.
Keyword: Non-invasive ventilation
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INTRODUCTION

Non-invasive ventilation (NIV) has been
extensively used in patients with acute respiratory
failure (ARF) for more than two decades.1 In
settings with low utilization, major reasons for this
include the lack of physician knowledge or
experience concerning the technique, insufficient
technical equipment such as specific ventilators
and ad hoc interfaces, weakly trained staff, and
lack of funding.
Despite various international guidelines,
significant variability exists in the utility of NIV,
especially in the patterns relating to actual
deployment of NIV, including the site of initiation,
followed protocols for initiation, and monitoring
of patients.2
At present, there is no locally adapted
clinical practice guideline on NIV utilization. In
the University of the Philippines-Philippine
General Hospital (UP-PGH), there is no NIV
protocol to guide medical residents in the
monitoring of patients while on NIV; therefore,
practice patterns maybe variable.
The purpose of this study was to assess the
practice patters on NIV use among medical
residents in UP-PGH.
METHODOLOGY

This was a descriptive survey conducted at
the department of Internal Medicine of the UPPGH, Ermita, Manila. It included all medical
residents who gave informed consent.
A validated questionnaire was distributed to
all included medical residents of UP – PGH. The
questionnaire was adapted from a survey by
Salvade et al on the perceptions of NIV in an adult
Swiss intensive care unit (ICU). 3 The
questionnaire contained questions pertaining to the
physician’s year level, familiarity with NIV use,
estimated utilization rate of NIV, NIV indications,
selection of patients for NIV, monitoring of
patients while on NIV, provision of interfaces,
type of ventilators, mode of ventilation for specific
clinical scenario, duration of ventilation on a daily
basis, clinical criteria for stopping NIV and

proceeding to intubation, degree of satisfaction,
and suggestions to improve NIV utilization.
Some questions required the respondent to select
only one response, whereas other questions
allowed for multiple responses.
The respondents were given one week to
complete the questionnaire. Lost questionnaires
were replaced.
Ethical considerations
Ethical approval was obtained from the
University of the Philippines-Manila, Research
Ethics Board (UPMREB). The study was
performed in compliance with the written
protocol, and only after proper approval of the
UPMREB, and in accordance with local
regulations.
An informed consent was obtained from
each participant. It was emphasized that
participation in this survey was purely voluntary.
The decision of participants on whether or not to
join the survey would not affect his present and
future relations with the investigators and the
hospital. All participant information was kept
anonymous and confidential.
The investigators shouldered all study
expenses. The investigators had no conflict of
interest in this study.
	
  
RESULTS

Fifty-six out of 62 medical residents
participated (90% response rate). Majority of the
study population (37.50%) are first-year medical
residents. Table 1 shows that majority of the
medical residents (51.78%) had attended lectures
about NIV in the past. However, most of them
(80.35%) had not attended hands-on workshop.
All of the participants are not familiar with any
existing international practice guideline about
NIV. Additionally, majority of the participants
(60.71%) have tried using NIV. Most of them
have experienced using NIV for 1 to 6 months
(67.65) (Table 2). First-year residents comprised
68.12% who have not used NIV in practice.
Study data per year level are found in the
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Appendix.
Twenty-nine out of 34 participants
(85.29%) who used NIV in practice opted to use
it for ventilation in less than 10% of the time
(Table 2). A few participants (14.71%) claimed to
use NIV in approximately 10% to 30% of
Table 1. Familiarity and experience of medical
residents with non-invasive ventilation (NIV)
Variable
Familiarity with NIV
Attendance in lectures on NIV
Attendance in hands-on workshops
Knowledge of existing international
NIV guidelines
Past experience with NIV use

N (%)
(n=56)
29 (51.79%)
11 (19.64%)
0 (0%)
34 (60.71%)

Table 2. Duration of usage and utilization of noninvasive ventilation (NIV) in patients who require
ventilation
Variables

N (%)
(n=34)

Number of months using NIV
1-6 months
6-12 months
12-24 months
24-36 months
Greater than 36 months

23 (67.65%)
4 (11.76%)
6 (17.65%)
1 (2.94%)
0 (0%)

Estimated utilization rate of NIV
in patients who require
ventilation (% of patients)
< 10%
10 – 30%
30 – 50%
Greater than 50%

29 (85.29%)
5 (14.71%)
0 (0%)
0 (0%)

Table 3. Potential barrier/s for not using noninvasive ventilation (NIV) among non-users
Barriers

N (%) (n=22)

High cost of equipment rental
Limited equipment
Lack of knowledge
Inadequate training and exposure
Weakly trained staff

18 (81.82%)
12 (54.55%)
14 (63.64%)
14 (63.64%)
8 (36.36%)
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patients who require ventilator support.
Table 3 shows the potential barriers for
using NIV among those who have not yet used
NIV. The high cost of equipment rental (81.82%)
was the most frequently considered barrier.
The participants all agreed that NIV should
be used in chronic obstructive pulmonary disease
(COPD) exacerbation (100%) (Table 4). Other
top indications included respiratory failure in donot-intubate patient (52.94%), to facilitate
extubation in COPD patients who failed
spontaneous breathing trials (50.0%), weaning in
COPD (47.4%), asthma exacerbation (38.24%),
acute cardiogenic pulmonary edema (ACPE)
(35.29%) and respiratory failure in immunocompromised state (32.25%). The decision to
initiate NIV was determined primarily by the
resident-in-charge (76.47%), followed by the
pulmonary fellow-in-training (52.94%) and the
pulmonologist (38.24%). Only two participants
agreed to NIV initiation by an emergency room
physician (5.88%).
Table 4 also shows the selection criteria
used to identify patients who qualified for NIV,
and the contraindications to NIV use. Appropriate
diagnosis with potential reversibility ranked first
(88.24%), followed by blood gas derangements
(61.76%), and moderate to severe respiratory
distress (50.0%). The participants all agreed not
to use NIV in patients who are unable to fit the
mask, are medically unstable, have untreated
pneumothorax, and who underwent recent upper
airway or esophageal surgery. Meanwhile, 1 out
of 34 medical residents (2.94%) still preferred to
use NIV in patients who are agitated and
uncooperative, unable to protect the airway, has
copious secretions, and those in respiratory or
cardiac arrest. In terms of the preferred site of
NIV initiation, 35.29% believe that NIV may be
started at emergency department. Other preferred
location for NIV initiation included the ICU
(32.25%) and the general medical ward
(23.53%). Three out of 34 respondents (8.82%)
favored to start NIV before admission if
available.

Ballaso RP et al

Table 4. Factors considered in deciding to use NIV
Factors

N (%) (n=34)

Indication
COPD exacerbation
Respiratory failure in a do-not-intubate patient
To facilitate extubation in COPD patients who failed spontaneous breathing trials
Weaning in COPD
Asthma exacerbation
Acute cardiogenic pulmonary edema
Extubation failure
Respiratory failure in immunocompromised states
Respiratory failure in postoperative states
Severe pneumonia
Severe hypoxemic respiratory failure such as acute lung injury and ARDS
Respiratory syncitial virus bronchiolitis

34 (100%)
18 (52.94%)
17 (50.0%)
16 (47.06%)
13 (38.24%)
12 (35.29%)
12 (35.29%)
11 (32.35%)
8 (23.53%)
3 (8.82%)
1 (2.94%)
1 (2.94%)

Person who decided to initiate NIV
Resident-in-charge
Pulmonary fellow-in-training
Pulmonologist
Senior medical resident on duty
General medicine service consultant
Emergency room physician

26 (76.47%)
18 (52.94%)
13 (38.24%)
11 (32.35%)
10 (29.41%)
2 (5.88%)

Selection criteria
Appropriate diagnosis with potential reversibility
Blood gas derangement ( ph <7.35, PaCO2 >45 mmHg, PaO2/FIO2 <200)
Moderate to severe respiratory distress
Accessory muscle use or abdominal paradox
Tachypnea respiratory rate >24 per minute

30 (88.24%)
21 (61.76%)
17 (50.0%)
9 (26.47%)
7 (20.59%)

Contraindications
Inability to protect the airway
Inability to fit mask
Untreated pneumothorax
Respiratory or cardiac arrest
Medically unstable condition (i.e., hypotensive shock, myocardial infarction)
Recent upper airway or esophageal surgery
Copious secretions
Uncooperative or agitated

34 (100%)
34 (100%)
34 (100%)
33 (97.06%)
33 (97.06%)
33 (97.06%)
33 (97.06%)
33 (97.06%)

Ideal setting for NIV initiation
Pre-hospital care
Medical general-ward
Intenive care unit
Emergency department
Other location

3 (8.82%)
8 (23.53%)
11 (32.25%)
12 (35.29%)
0 (0%)

NIV, non-invasive ventilation; COPD, chronic obstructive pulmonary disease; ARDS, acute respiratory distress
syndrome.
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Around a third of respondents applied NIV
continuously (35.29%), and the same number
(35.29%) also adapted to the severity of ARF
(Table 5). Some respondents believed that it should
be adapted to the patient’s tolerance (20.59%) and
type of respiratory failure (20.59%).
Majority of respondents preferred to check
the initial response to NIV after 1 hour (55.88%)
and after 30 minutes (29.41%) (Table 5). All the

medical residents agreed to use arterial blood
gases to assess the initial response to NIV. Other
methods used to monitor response included the
patient’s respiratory rate (79.41%), continuous
peripheral oxygen saturation (70.59%),
electrocardiogram or non-invasive blood
pressure monitoring (38.24%), air leaks flow
(26.47%), and continuous end-tidal carbon
dioxide (20.59%).

Table 5. NIV application and monitoring of patients

Table 6. Provision of interface

Variable
NIV pattern of application
Continuously
Intermittently
2x daily, 16 hours/day
3x daily, 18 hours/day
4x daily, 20 hours/day
Adapted to severity of ARF
Adapted to patient’s tolerance
Depends on type of ARF
Time after initiation for the
assessment of initial response
30 minutes
1 hour
1.5 hours
2 hours
> 2 hours
Method of NIV response
assessment
Regular ABG control
Continuous SpO2
ECG or non-invasive BP monitoring
Respiratory rate
Expiratory tidal volume
Air leaks flow
Ventilator screen or curves (if
available)
Continuous EtCO2

N (%)
(n=34)

12 (35.29%)
2 (5.88%%)
1 (2.94%)
2 (5.88%)
12 (35.29%)
7 (20.59%)
7 (20.59%)

10 (29.41%)
19 (55.88%)
0 (0%)
4 (11.76%)
1 (2.94%)

34 (100%)
24 (70.59%)
13 (38.24%)
27 (79.41%)
9 (26.47%)
9 (26.47%)
9 (26.47%)
7 (20.59%)

NIV, non-invasive ventilation; ARF, acute respiratory
failure; ABG, arterial blood gases; SpO2, peripheral
oxygen saturation; BP, blood pressure; EtCO2, end-tidal
carbon dioxide.
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Variable

N (%)
(n=34)

Principal interface used
Oro-nasal mask (face mask)
Total face mask
Nasal mask
Helmet
Anesthesia mask

27 (79.41%)
7 (20.59%)
0 (0%)
0 (0%)
0 (0%)

Agree that the indication for
using NIV influences the choice
of the interface
Yes
No

18 (52.94%)
16 (47.06%)	
  	
  

If yes, principal interface used for each clinical
indication (n=18)
COPD exacerbations
Nasal
Oro-nasal
Total face mask
Helmet
Anesthesia mask

0 (0%)
17 (94.44%)
1 (5.56%)
0 (0%)
0 (0%)

Cardiogenic pulmonary edema
Nasal
Oro-nasal
Total face mask
Helmet
Anesthesia mask

0 (0%)
16 (88.89%)
2 (11.11%)
0 (0%)
0 (0%)

Post-surgery
Nasal
Oro-nasal
Total face mask
Helmet
Anesthesia mask

0 (0%)
13 (72.22%)
2 (11.11%)
0 (0%)
3 (16.67%)
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Table 7. Factors considered in choosing specific type of interfaces as rated irrelevant (1) to very important (5)
Rating
Factor

1 (irrelevant)

2

3

4

5 (very
important)

Minimize leaks

0 (0%)

0 (0%)

5 (15.71%)

16 (47.06%)

13 (38.24%)

Avoid side effects

0 (0%)

0 (0%)

5 (15.71%)

16 (47.06%)

13 (38.24%)

Patient comfort

0 (0%)

0 (0%)

1 (2.94%)

17 (50.00%)

16 (47.06%)

Ease of fitting

0 (0%)

1 (2.94%)

3 (8.82%)

14 (41.18%)

16 (47.06%)

Cost

0 (0%)

1 (2.94%)

2 (5.88%)

10 (29.41%)

21 (61.76%)

Multiple patient use

0 (0%)

2 (5.88%)

10 (29.41%)

14 (41.18%)

8 (23.53%)

Availability

0 (0%)

2 (5.88%)

5 (15.71%)

7 (20.59%)

20 (58.82%)

An oro-nasal mask or face mask (79.41%)
was the usual choice of interface when using NIV,
followed by a total face mask (20.59%) (Table 6).
A helmet and nasal mask were not available in the
study setting based on feedback from the
participants. Eighteen out of 34 respondents
(52.94%) believe that the specific clinical
indication for using NIV influenced the choice of
interface. An oro-nasal mask was the preferred
interface for COPD (94.44%) and acute ACPE
(88.89%). In patients who needed NIV postsurgery, 13 out of the said 18 medical residents
(72.22%) indicated the use of an oro-nasal mask,
followed by an anesthesia mask (16.67%) and a
total face mask (11.11%).
Table 7 shows the factors that influenced the
choice of interface in patients who needed NIV,
rated for importance, from irrelevant (score of 1)
to very important (score of 5). Majority of
participants also considered cost (61.76%) and
availability (58.82%) as very important reasons in
choosing a specific interface for NIV. Majority
also gave a score of 4 to the confidence of the
nurse or respiratory therapist in handling NIV
(61.75%) and patient comfort (50%).
Table 8 showed the provision of ventilator
for specific clinical scenario. Most of the
participants used an ICU ventilator with NIV

module both for COPD (35.29%) and ACPE
(55.88%). Other preferred ventilators for COPD
included a dedicated ventilator for acute NIV
(23.53%) and a stand-alone continuous positive
airway pressure (CPAP) generator (20.59%). In
patients with ACPE, medical residents also
favored use of a stand-alone CPAP generator
(20.59%) and an ICU ventilator without NIV
module (20.59%). A dedicated ventilator for
acute NIV was the least favored (2.94%). None
of the respondents uses a dedicated ventilator for
chronic NIV in patients with ACPE.
Table 8 also showed that majority of the
participants preferred to use pressure support
ventilation (PSV) with positive end-expiratory
pressure (PEEP) (76.47%) over CPAP (23.53%)
for both COPD and ACPE.
In COPD patients, more respondents
preferred an initial 12 cmH2O PSV and a 8
cmH2O PEEP (26.47%). This was followed by a
10 cmH2O PSV with a 5 cmH2O PEEP (17.65%),
and a 12 cmH2O PSV with a 5 cmH2O PEEP
(11.76%).
In ACPE, more respondents said they
started with a 12 cmH2O PSV with a 5 cmH2O
PEEP (23.53%), a 10 cmH2O PSV with a 5
cmH2O PEEP (20.59%), or a 12 cmH2O PSV
with a 8 cmH2O PEEP (17.65%). Two out of 6
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Table 8. NIV practices by condition.
N (%) (n=34)
Variable
COPD

ACPE

Provision of ventilator
ICU ventilator with NIV
12 (35.29%) 19 (55.88%)
module
ICU ventilator without NIV
5 (14.71%) 7 (20.59%)
module
Dedicated ventilator for acute 8 (23.53%)
1 (2.94%)
NIV
Dedicated ventilator for
2 (5.88%)
0 (0%)
chronic NIV
Stand-alone CPAP generator 7 (20.59%) 7 (20.59%)
Mode
PSV +/- PEEP
CPAP

26 (76.47%) 26 (76.47%)
8 (23.53%)
8 (23.53%)

Initial settings
PSV level 12 PEEP 8
PSV level 10 PEEP 5
PSV level 12 PEEP 5
PSV level 10 PEEP 6
PSV level 8 PEEP 4
PSV level 14 PEEP 5
PEEP only 8
PSV level 14 PEEP 9
PSV level 16 PEEP 5
PSV level 16 PEEP 8
PSV level 8 PEEP 10
PSV level 6 PEEP 5
PSV level 8 PEEP 8
PSV level 2 PEEP 4
PSV level 4 PEEP 6
No experience

9 (26.47%)
6 (17.65%)
4 (11.76%)
3 (8.82%)
3 (8.82%)
2 (5.88%)
1 (2.94%)
1 (2.94%)
1 (2.94%)
_
1 (2.94%)
1 (2.94%)
1 (2.94%)
1 (2.94%)
_
_

6 (17.65%)
7 (20.59%)
8 (23.53%)
2 (5.88%)
_
1 (2.94%)
_
1 (2.94%)
_
1 (2.94%)
_
1 (2.94%)
3 (8.82%)
1 (2.94%)
1 (2.94%)
2 (5.88%)

5 (14.71%)
5 (14.71%)
3 (8.82%)
6 (17.65%)
6 (17.65%)
3 (8.82%)
5 (14.71%)
_
1 (2.94%)

12 (35.29%)
4 (11.76%)
5 (14.71%)
3 (8.82%)
_
_
3 (8.82%)
6 (17.65%)
1 (2.94%)

Duration of NIV on a daily
basis
24 hours
20 hours
18 hours
16 hours
12 hours
10 hours
8 hours
No experience
I don’t know

NIV, non-invasive ventilation; PSV, pressure support
ventilation; PEEP, positive end-expiratory pressure.
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first year medical residents with NIV
experience opted to start initially with a 6
cmH2O PSV and a 6 cmH2O PEEP (16.67%),
or a 2 cmH2O PSV with a 4 cmH2O PEEP
(16.67%), respectively, in patients with
COPD. Another first-year medical resident
indicated starting with a 2 cmH2O PSV with
a 4 cmH2O PEEP (16.67%) in patients with
ACPE. Two out of 34 respondents had no
experience in handling ACPE and had no
idea about how to start NIV in this clinical
scenario.
In terms of duration, around a third of
participants favored 24-hour NIV (35.29%),
followed by 18 hours (14.71%) and 20 hours
(11.76%) in patients with ACPE. Six of 34
participants had no experience in using NIV
for ACPE. Respondents had different views
about NIV duration in COPD , as seen in
Table 8.
Table 9 shows the factors considered
when deciding on the use of a specific
ventilator type for patients with COPD and
ACPE. Majority of participants rate the
following factors for COPD as very relevant
(scoring 4 out of the maximum of 5);
monitoring (73.53%), ease to set on patients
and operate (70.59%), fraction of inspired
oxygen or FiO2 control (70.59%), possibility
of drug delivery (67.65%), possibility of
excluding alarms (64.71%), double circuits
(64.71%), data recording and connectivity
(61.76%),availability (55.88%), personnel’s
confidence and familiarity (55.88%), and
transport capability (55.81%). One out of 34
medical residents (2.94%) believe that the
transport capability of ventilator was
irrelevant in deciding which type of
ventilator to use for COPD patients. In
patients with ACPE, most participants gave
high importance on the following factors
(scoring 4 out of the maximum of 5): FiO2
control (73.53%), personnel’s confidence and
familiarity (73.53%), data recording and
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Table 9. Factors for the choice of ventilator type by condition
Chronic obstructive pulmonary disease
1
(low)

2

3

Ease to set on
the patient
and operate

0 (0%)

0 (0%)

2
(5.88%)

Monitoring

0 (0%)

0 (0%)

FiO2 control

0 (0%)

Possibility of
excluding
alarm

Acute cardiogenic pulmonary edema
1
(low)

2

3

24
8
(70.59%) (23.53%)

0 (0%)

0 (0%)

3
(8.82%)

20
11
(58.82%) (32.35%)

2
(5.88%)

24
8
(70.59%) (23.53%)

0 (0%)

0 (0%)

3
(8.82%)

23
8
(67.65%) (23.53%)

2
(5.88%)

1
(2.94%)

24
7
(70.59%) (20.59%)

0 (0%)

0 (0%)

1
(2.94%)

25
8
(73.53%) (23.53%)

0 (0%)

1
(2.94%)

8
22
(23.53%) (64.71%)

3
(8.82%)

1
(2.94%)

0 (0%)

16
11
6
(47.06%) (32.35%) (17.65%)

Availability

0 (0%)

2
(5.88%)

1
(2.94%)

19
12
(55.88%) (35.29%)

0 (0%)

0 (0%)

3
(8.82%)

Data
recording and
connectivity

0 (0%)

1
(2.94%)

11
21
(32.35%) (61.76%)

1
(2.94%)

0 (0%)

0 (0%)

6
24
4
(17.65%) (70.59%) (11.76%)

Transport
capability

1
(2.94%)

0 (0%)

10
19
4
(29.41%) (55.88%) (11.76%)

0 (0%)

1
(2.94%)

7
20
6
(20.59%) (58.82%) (17.65%)

Double
circuits

0 (0%)

0 (0%)

9
22
(26.47%) (64.71%)

3
(8.82%)

0 (0%)

1
(2.94%)

7
24
(20.59%) (70.59%)

Possibility of
drug delivery

0 (0%)

1
(2.94%)

3
(8.82%)

23
7
(67.65%) (20.59%)

0 (0%)

1
(2.94%)

3
(8.82%)

21
9
(61.76%) (26.47%)

Personel
confidence
and familiarity

0 (0%)

0 (0%)

0 (0%)

19
15
(55.88%) (44.12%)

0 (0%)

1
(2.94%)

1
(2.94%)

25
7
(73.53%) (20.59%)

Rating

4

connectivity (70.59%), double circuits (70.49%),
monitoring (67.65%), availability (61.76%),
possibility of drug delivery (61.76%), transport
capability (58.82%) and ease to set on patients and
to operate (58.82%). The possibility of excluding
alarm, with a score of 3 out of 5, was viewed by 16
out of 34 medical residents (47.06%) as a relevant
factor in choosing specific ventilator for ACPE.
The participants all agreed that respiratory
pause or arrest and poorly tolerated cardiac
arrhythmias should be considered as major criteria
for stopping NIV and to proceed with intubation
(Table 10). Majority of participants also consider
the following as major criteria: ARF occurrence or

5
(high)

4

5
(high)

21
10
(61.76%) (29.41%)

2
(5.88%)

worsening under NIV (97.06%), serious
desaturation under NIV (94.12%), consciousness
impairment under NIV (91.82%), hemodynamic
instability with systolic blood pressure lower than
90 mmHg (91.18%), uncorrected hypoxemia
(91.18%), bronchial congestion occurrence or
worsening under NIV (79.41%), suspected
ventilator inefficacy (76.47%), patient noncooperation (67.65%), and other organ failure
(64.71%). Total ventilator dependence with NIV
(52.94%) was regarded as a minor criteria.
Majority of medical residents expressed
moderate satisfaction with NIV (76.47%). Only
2.94% expressed high satisfaction and 23.53%
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Table 10. Importance of criteria for stopping NIV and proceeding to intubation
Criteria

N (%)
(n=34)

Criteria

N (%)
(n=34)

Respiratory pause/arrest
Not relevant
Minor criteria
Major criteria

0 (0%)
0 (0%)
34 (100%)

Suspected ventilator inefficacy
Not relevant
Minor criteria
Major criteria

0 (0%)
8 (23.5%)
26 (76.5%)

No correction of hypoxemia with NIV
Not relevant
Minor criteria
Major criteria

0 (0%)
3 (8.8%)
31 (91.2%)

Patient non-cooperation
Not relevant
Minor criteria
Major criteria

0 (0%)
11 (32.6%)
23 (67.7%)

Consciousness impairment under NIV
Not relevant
Minor criteria
Major criteria

0 (0%)
3 (8.8%)
31 (91.8%)

ARF occurrence or worsening
under NIV
Not relevant
Minor criteria
Major criteria

0 (0%)
7 (20.6%)
27 (79.4%)

Other organ failure occurrence
Not relevant
Minor criteria
Major criteria

2 (5.9%)
10 (29.4%)
22 (64.7%)

Hemodynamic instability with SBP <90
Not relevant
Minor criteria
Major criteria

0 (0%)
3 (8.8%)
31 (91.2%)

Total ventilator dependence Not
relevant
Minor criteria
Major criteria

1 (2.9%)
18 (52.9%)
15 (44.1%)

Poorly tolerated cardiac arrhythmia
Not relevant
Minor criteria
Major criteria

0 (0%)
0 (0%)
34 (100%)

Serious desaturation under NIV
Not relevant
Minor criteria
Major criteria

0 (0%)
2 (5.9%)
32 (94.1%)

Bronchial congestion occurrence or
worsening under NIV
Not relevant
Minor criteria
Major criteria

0 (0%)
1 (2.9%)
33 (97.1%)

NIV, non-invasive ventilation; ARF, acute respiratory failure.

experienced low satisfaction with its use. Thirtythree out of 34 respondents said that practical
teaching (97.06%) should be implemented to
improve performance of NIV practice. Some
participants also gave importance to academic
teaching (61.76%), technical improvement for
ventilators (29.41%) and technical improvement
for interface (20.59%). Others suggested that
there should be network organization for NIV
(35.29%).
DISCUSSION

Before the start of NIV in the ICU during
the 1990s, most patients with ARF required
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endotracheal intubation and invasive
mechanical ventilation, often complicated by
airway injury, barotrauma, ventilation induced
acute lung injury and ventilator associated
pneumonia.4-6
Significant variability exists in the utility
of NIV, depending on the geographical location
and the types of environment. A study abroad by
Demoule et al demonstrated an increased trend
of NIV utilization from 35% in 1997 to over
50% in 2002 in French ICUs. A 2008 web
survey done in 25 European countries also
showed an increase in NIV utilization.7
Overall utilization rate in this study was
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low, being used in only less than 10% of all
mechanical ventilation. The high cost of
equipment rental (81% ) was identified as a major
barrier, followed by a lack of knowledge (64%)
and inadequate training and exposure (64%),
limited equipment and weakly trained staff. This
finding is not surprising in tertiary Philippine
government hospitals like UP-PGH where
financial constraints limit optimal diagnostic and
therapeutic management. Regional survey by
Maheshwari et al in India also found similar
barriers for misuse of NIV, identifying specifically
a physician’s lack of knowledge and training.8 The
study participants’ lack of knowledge and training
could be because of poor attendance in NIV
lectures (48%), unawareness of any existing
guidelines (100%), and poor attendance in handson workshops (11%).
Most guidelines strongly recommend NIV
for COPD exacerbations and ACPE.9-13 Growing
evidence supports its use in immunosuppressed
patients with respiratory failure; to facilitate early
liberation from invasive mechanical ventilation
(IMV) in patients who have COPD; after planned
extubation in patients at risk of recurrent
respiratory failure; respiratory failure after
abdominal and lung resection surgery; and as an
alternative to IMV in selected do-not-intubate
patients.11-13 The guideline published by Keenan et
al in 2011 found insufficient evidence of NIV use
in patients who have exacerbations of asthma,
acute lung injury including acute respiratory
distress syndrome (ARDS), severe community
acquired pneumonia without COPD, chest trauma,
and in respiratory failure after extubation.13 In our
study, the top 5 indications (in decreasing order)
were COPD exacerbation; respiratory failure in
do-not-intubate patient; to facilitate extubation in
COPD patients who failed spontaneous breathing
trials; and weaning in COPD and asthma
exacerbation. Only a few medical residents have
used NIV in ACPE.
The optimal location for NIV initiation has
generated debate. While ICU offers close

monitoring, most often beds are unavailable.
Therefore, choosing the appropriate environment
for NIV requires consideration of the patient’s
need for monitoring, the monitoring capabilities
of the unit including both technical and personnel
resources, and the staff’s skill and experience.14
In a pooled analysis of 494 patients with
ACPE, NIV applied at the emergency department
in addition to standard medical therapy compared
with standard medical alone reduced hospital
mortality and decrease intubation rates.15 Our
respondents expressed confidence to initiate NIV
in the emergency department (35%) followed by
ICU (32%).
Appropriate patient selection is crucial
when applying NIV. Patients should ideally have
diagnosis where the evidence has shown benefit
for its use. Identification of patients likely to
benefit from NIV includes signs of moderate to
severe respiratory distress, tachypnea, accessory
muscle use or abdominal paradox, and acute
respiratory acidosis.16 Almost all respondents in
our study agreed to use NIV when an appropriate
diagnosis with potential reversibility was
identified.
Exclusions for NIV use include cardiac
Table 11. Satisfaction in the use of NIV and
recommendations
Variable
Satisfaction
High satisfaction
Moderate satisfaction
Low satisfaction
No satisfaction
Recommendations to improve NIV
performance
Practical teaching
Academic teaching
Technical improvement for ventilators
Technical improvement for interface
Network organization for NIV
management

N (%)
(n=34)
1 (2.94%)
26 (76.47)
8 (23.53)
0 (0%)

33 (97.06%)
21 (61.76%)
10 (29.41%)
7 (20.59%)
12 (35.29%)

NIV, non-invasive ventilation.
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arrest or dysrhythmias, acute coronary syndrome,
hemodynamic instability, immediate endotracheal
intubation necessity, apnea, upper airway
obstruction, impaired consciousness, upper
gastrointestinal bleeding, facial trauma, vomiting,
pregnancy, inability to fit an interface, and an
uncooperative patient.17 In our study, all medical
residents agreed not to use NIV in patients who
are unable to fit mask, medically unstable, has
untreated pneumothorax and those who
underwent recent upper airway or esophageal
surgery.
The best NIV success or failure predictor
in patients with hypercapneic respiratory failure
is the degree of acidosis at admission and after 1
hour on NIV. In hypoxic respiratory failure, the
likelihood of NIV success seems to be related to
the underlying disease, such as the diagnosis of
ARDS or pneumonia rather than to the degree of
hypoxia.18-20 Majority of respondents in our study
preferred to check initial response to NIV after 30
minutes to 1 hour. Regular arterial blood gas
control was used to monitor initial response.
There is limited data with regards to
optimal choice of interface.13 However, in two
large randomized controlled trials (RCT) with
parallel design comparing the use of an oro-nasal
mask or face mask versus a nasal mask, the oronasal mask was better tolerated. However, there
was no difference in endotracheal intubation or
mortality.21-22 Oro-nasal mask was the usual
interface of choice among our medical residents.
It is important to choose the appropriate mask
size for best results and compliance with NIV.23
Considerations in choosing a ventilator
include leak compensation, trigger and cycle
coupled to patient’s breathing cycle, rebreathing,
oxygen delivery, monitoring, alarms (nuisance vs
safety), portability, tamper proof and cost.24 The
advantages of typical ICU ventilators are the
presence of full alarm systems, ability to deliver a
precise or high fraction of inspired oxygen
(FiO2), and the ability to separate inspiratory and
expiratory gas mixtures thereby preventing the
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complications of rebreathing. Newer NIV
ventilators incorporate many of these features
for use in the acute setting, albeit at
significantly increased cost. Therefore, portable
non-invasive ventilators and critical care
ventilators are equally effective when used for
NIV.25 Majority of participants in our study
preferred to use ICU ventilators with an NIV
module for both COPD and ACPE.
The preferred mode of ventilation for the
treatment of ARF is positive pressure ventilation
with inspiratory pressure support (assisted
mode). This is often combined with PEEP. A
minimum respiratory frequency must be set to
protect the patient against apnea, and oxygen
should be given in whatever amount necessary
to ensure a saturation of 85% to 90%.26 Keenan
strongly recommend bi-level ventilation or noninvasive positive pressure ventilation both for
ACPE and severe exacerbations of COPD.13 In
addition, CPAP may be used in patients with
ACPE in the absence of shock or acute coronary
syndrome, but is not recommended if used by
mask in patients who have severe exacerbation
of COPD because of a lack of RCTs. Majority
of medical residents preferred to use PSV with
PEEP over CPAP (23.53%) for both COPD and
ACPE.
NIV is started at very low settings with
low inspiratory positive airway pressure (IPAP)
of 6 to 8 cmH2O, and with 2 to 4 cmH2O of
expiratory positive airway pressure (EPAP) or
PEEP. The difference between IPAP and EPAP
should be at least 4 cmH2O. Oxygen is
administered at 2 liters per minute. EPAP is
increase by 1 to 2 cm until all inspiratory efforts
are able to trigger the ventilator. IPAP is
subsequently increased by 1 to 2 cm up to a
maximum pressure which the patient can
tolerate without discomfort and without major
mouth or air leaks. After titrating the pressure,
oxygen is increased to bring saturation to
around 90%.11 Most of the participants will start
with the following: PSV or IPAP and PEEP or
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EPAP levels of 12/8, 10/5 and 12/5 cmH2O.
Inappropriate practices were observed among
respondents when they opted to start at IPAP or
EPAP of 16/5 and 2/4 cmH2O.
The decision to stop NIV and proceed to
intubation include the following: deterioration in
the patient’s condition; failure to improve or
deterioration in arterial blood gas tensions;
development of new symptoms or complications
such as pneumothorax, sputum retention, nasal
bridge erosion, intolerance or failure of
coordination with the ventilator; failure to alleviate
symptoms: deteriorating conscious level; and
patient and caretaker request to withdraw
treatment.9
All study participants agreed that respiratory
pause or arrest and poorly tolerated cardiac
arrhythmia should be considered as major criteria
for stopping NIV and to proceed with intubation.
Majority of medical residents expressed
moderate satisfaction on NIV use and highly
suggested practical teaching (97%) and academic
teaching (61%) to improve on NIV performance.
CONCLUSION AND RECOMMENDATIONS

Medical residents varied in NIV practice
patterns, mostly in terms of the preferred site of
initiation, the protocol of initiation followed, and
the duration of NIV use. There was also some
variability in terms of clinical indication for NIV.
Minority of junior medical residents would start
NIV setting inappropriately. Creating NIV protocol
based on latest international guideline that is best
applicable locally could solve these issues.
Attendance in NIV seminars and hands-on
workshop sponsored yearly by pulmonary section
of UP-PGH or other institutions should be made
compulsory to junior medical residents.
Pulmonologist and pulmonary fellows should
conduct more practical teaching during bedside
rounds to improve farther and optimize NIV use.
Most studies on NIV utilization and practice
patterns were done abroad. A large study should be
conducted in developing nations like the

Philippines to identify and correct other potential
barriers of NIV use.
Patient economic factors contribute largely
to NIV utilization. Special ad hoc committees
should be created locally to negotiate for lower
cost of equipment rental and make NIV easily
available to most indigent patients.
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APPENDIX
STUDY RESULTS BY YEAR LEVEL
1. Familiarity and experience of medical residents with non-invasive ventilation (NIV)
First year
(n=21)

Second year
(n=19)

Third year
(n=16)

Familiarity with NIV
Attendance in lectures
Attendance in hands-on workshops
Knowledge of existing international NIV guidelines

8 (38.10%)
2 (9.52%)
0 (0%)

6 (31.58%)
2 (10.53%)
0 (0%)

15 (93.75%)
7 (43.75%)
0 (0%)

Past experience with NIV use

6 (28.57%)

12 (63.16%)

16 (100%)

Number of months using NIV
1-6 months
6-12 months
12-24 months
24-36 months
Greater than 36 months

6 (100%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)

11 (91.67%)
0 (0%)
1 (8.33%)
0 (0%)
0 (0%)

6 (37.5%)
4 (25%)
5 (31.25%)
1 (6.25%)
0 (0%)

5 (83.33%)
1 (16.67%)
0 (0%)
0 (0%)

11 (91.67%)
1 (8.33%)
0 (0%)
0 (0%)

13 (81.25%)
3 (18.75%)
0 (0%)
0 (0%)

Variable

Estimated utilization of NIV in patients who
require ventilation (% of patients)
< 10%
10 – 30%
30 – 50%
Greater than 50%

2. Potential barrier/s for not using NIV among residents who have not yet used NIV
First year
(n=15)

Second year
(n=7)

Third year
(n=0)

High cost of equipment rental

12 (80.0%)

6 (85.71%)

0 (0%)

Limited equipment

7 (46.67%)

5 (71.43%)

0 (0%)

Lack of knowledge

9 (60.0%)

5 (33.33%)

0 (0%)

Inadequate training and exposure

9 (60.0%)

5 (33.33%)

0 (0%)

Weakly trained staff

3 (20.0%)

5 (33.33%)

0 (0%)

Barriers
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3. Factors considered in deciding to use NIV
Factor
Indication
COPD exacerbation
Respiratory failure in a do-not-intubate patient
To facilitate extubation in COPD patients who failed
spontaneous breathing trials
Weaning in COPD
Asthma exacerbation
Acute cardiogenic pulmonary edema
Extubation failure
Respiratory failure in immunocompromised states
Respiratory failure in postoperative states
Severe pneumonia
Severe hypoxemic respiratory failure such as ALI and
ARDS
RSV bronchiolitis
Person who decided to initiate NIV
Emergency room physician
Resident-in-charge
Senior medical resident on duty
Pulmonary fellow-in-training
General medicine service consultant
Pulmonologist
Selection criteria
Appropriate diagnosis with potential reversibility
Moderate to severe respiratory distress
Tachypnea respiratory rate >24/minute
Accessory muscle use or abdominal paradox
Blood gas derangement (pH<7.35, PaCO2 >045, PaO2/FIO2
<200)
Contraindications
Respiratory or cardiac arrest
Medically unstable condition (i.e., hypotensive shock,
myocardial infarction)
Inability to protect the airway
Inability to fit mask
Untreated pneumothorax
Recent upper airway or esophageal surgery
Copious secretions
Uncooperative or agitated
Ideal setting for NIV initiation
Pre-hospital care
Medical general-ward
ICU
Emergency department
Other location

First year
(n=6)

Second year
(n=12)

Third year
(n=16)

6 (100%)
2 (33.33%)
4 (66.67%)

12 (100%)
5 (41.67%)
5 (41.67%)

16 (100%)
11 (68.75%)
8 (50.0%)

3 (50.0%)
2 (33.33%)
1 (16.67%)
1 (16.67%)
0 (0%)
2 (33.33%)
1 (16.67%)
0 (0%)

5 (41.67%)
5 (41.67%)
3 (25%)
2 (16.67%)
2 (16.67%)
2 (16.67%)
0 (0%)
0 (0%)

8 (50.0%)
6 (37.5%)
8 (50.0%)
9 (56.25%)
9 (56.25%)
4 (25.0%)
2 (12.5%)
1 (6.25%)

1 (16.67%)

0 (0%)

0 (0%)

0 (0%)
5 (83.33%)
1 (16.67%)
3 (50.0%)
3 (50.0%)
2 (33.33%)

0 (0%)
10 (83.33%)
3 (25.0%)
3 (25.0%)
3 (25.0%)
4 (33.33%)

2 (12.5%)
11 (68.75%)
7 (43.75%)
12 (75.0%)
4 (25.0%)
7 (43.75%)

5 (83.33%)
2 (33.33%)
1(16.66%)
0 (0%)
3(50.0%)

10 (83.33%)
6 (50.0%)
2 (16.66%)
2 (16.55%)
8 (66.67%)

5 (83.33%)
5 (83.33%)

12 (100%)
12 (100%)

16 (100%)
16 (100%)

5 (83.33%)
6 (100%)
6 (100%)
6 (100%)
6 (100%)
5 (83.33%)

12 (100%)
12 (100%)
12 (100%)
12 (100%)
11 (91.67%)
12 (100%)

16 (100%)
16 (100%)
16 (100%)
16 (100%)
16 (100%)
16 (100%)

0 (0%)
2 (33.33%)
0 (0%)
4 (66.67%)
0 (0%)

0 (0%)
4 (33.33%)
5 (41.67%)
3 (25.0%)
0 (0%)

3 (18.75%)
2 (12.5%)
6 (37.5%)
5 (31.25%)
0 (0%)

15 (93.75%)
9 (56.25%)
4 (25.0%)
7 (43.75%)
10 (62.5%)

NIV, non-invasive ventilation; COPD, chronic opbsturctive pulmonary disese; ALI, acute lung injury; ARDS,
acute respiratory distress syndrome; RSV, respiratory syncytial virus.
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4. NIV application and monitoring of patients
First year
(n=6)

Second year
(n=12)

Third year
(n=16)

2 (33.33%)

6 (50.0%)

4 (25.0%)

1 (16.67%)
0
0
2 (33.33%)
1 (16.67%)
2 (33.33%)

0
0
0
3 (25.0%)
3 (25.0%)
2 (16.67%)

1 (6.25%)
1 (6.25%)
2 (12.5%)
7 (43.75%)
3 (18.75%)
3 (18.75%)

Time after initiation for the assessment of
initial response
30 minutes
1 hour
1.5 hours
2 hours
>2 hours

0 (0%)
3(50.0%)
0 (0%)
2 (33.33%)
1(16.67%)

3 (25.0%)
9 (75.0%)
0 (0%)
0 (0%)
0 (0%)

7 (43.75%)
7 (43.75%)
0 (0%)
2 (12.5%)
0 (0%)

Method of NIV response assessment
Regular ABG control
Continuous SpO2
ECG or non-invasive BP monitoring
Respiratory rate
Expiratory tidal volume
Air leaks flow
Ventilator screen or curves (if available)
Continuous EtCO2

6 (100%)
3 (50.0%)
0 (0%)
3 (50.0%)
0 (0%)
0 (0%)
1 (16.67%)
1 (16.67%)

12 (100%)
11 (91.67%)
8 (66.67%)
11 (91.67%)
7 (58.33%)
7 (58.33%)
4 (33.33%)
3 (25.0%)

16 (100%)
10 (62.5%)
5 (31.25%)
13 (81.25%)
2 (12.5%)
2 (12.5%)
4 (25.0%)
3 (18.75%)

Variable

NIV pattern of application
Continuously
Intermittently
2x daily, 16 hours/day
3x daily, 18 hours/day
4x daily, 20 hours/day
Adapted to severity of ARF
Adapted to patient’s tolerance
Depends on type of ARF

Vol. 16 | Issue 03 | September 2015

60	
  

NIV practices of medical residents

5. Provision of interface for specific clinical scenario
Variable

First year
(n=6)

Second year
(n=12)

Third year
(n=16)

Primary interface used
Nasal mask
Oro-nasal mask (face mask)
Total face mask
Helmet
Anesthesia mask

0 (0%)
2 (33.33%)
4 (66.67%)
0 (0%)
0 (0%)

0 (0%)
10 (83.33%)
2 (16.67)
0 (0%)
0 (0%)

0 (0%)
15(93.75%)
1(6.25%)
0 (0%)
0 (0%)

4 (66.67%)
2 (33.33%)

4 (33.33%)
8 (66.67%)

10 (62.5%)
6 (37.5%)

First year
(n=4)

Second year
(n=4)

Third year
(n=10)

COPD exacerbations
Nasal
Oro-nasal
Total face mask
Helmet
Anesthesia mask

0 (0%)
3 (75.0%)
1 (25.0%)
0 (0%)
0 (0%)

0 (0%)
4 (100%)
0 (0%)
0 (0%)
0 (0%)

0 (0%)
10 (100%)
0 (0%)
0 (0%)
0 (0%)

Cardiogenic Pulmonary edema
Nasal
Oro-nasal
Total face mask
Helmet
Anesthesia mask

0 (0%)
3 (75.0%)
1(25.0%)
0 (0%)
0 (0%)

0 (0%)
3 (75.0%)
1 (25.0%)
0 (0%)
0 (0%)

0 (0%)
10 (100%)
0 (0%)
0 (0%)
0 (0%)

Post-surgery
Nasal
Oro-nasal
Total face mask
Helmet
Anesthesia mask

0 (0%)
1 (25.0%)
1 (25.0%)
0 (0%)
2 (50.0%)

0 (0%)
3 (75.0%)
1 (25.0%)
0 (0%)
0 (0%)

0 (0%)
9 (90.0%)
0 (0%)
0 (0%)
1 (10.0%)

Agreement that the specific indication for using
NIV influences the choice of the interface
Yes
No

If yes, principal interface used for each clinical indication
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6. Factors considered in choosing specific type of interfaces as rated irrelevant (1) to very important
(5) by year level
Rating by First Year Residents
Factors
Minimize leaks
Avoid side effects
Patient comfort
Ease of fitting
Cost
Multiple patient use
Availability
Physician confidence
Nurse or respiratory
therapist confidence

1 (irrelevant)

2

3

4

5 (very
important)

0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)

0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)

1 (16.67%)
0 (0%)
0 (0%)
1 (16.67%)
0 (0%)
4 (66.67%)
2 (33.33%)
0 (0%)
2 (33.33%)

2 (33.33%)
4 (66.67%)
4 (66.67%)
0 (0%)
1 (16.67%)
1 (16.67%)
0 (0%)
4 (66.67%)
3 (50%)

3 (50%)
2 (33.33%)
2 (33.33%)
5 (83.33%)
5 (83.33%)
1 (16.67%)
4 (66.67%)
2 (33.33%)
1 (16.67%)

Rating by Second Year Residents
Factors
Minimize leaks
Avoid side effects
Patient comfort
Ease of fitting
Cost
Multiple patient use
Availability
Physician confidence
Nurse or respiratory
therapist confidence

1 (irrelevant)

2

3

4

5 (very
important)

0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)

0 (0%)
0 (0%)
0 (0%)
0 (0%)
1 (8.33%)
2 (16.67%)
2 (16.67%)
1 (8.33%)
2 (16.67%)

4 (33.33%)
4 (33.33%)
1 (8.33%)
3 (25.00%)
2 (16.67%)
3 (25.00%)
3 (25.00%)
3 (25.00%)
2 (16.67%)

3 (25.00%)
3 (25.00%)
4 (33.33%)
5 (41.67%)
3 (25.00%)
3 (25.00%)
3 (25.00%)
4 (33.33%)
7 (58.33%)

5 (41.67%)
5 (41.67%)
7 (58.33%)
4 (33.33%)
6 (50.00%)
4 (33.33%)
4 (33.33%)
4 (33.33%)
1 (8.33%)

Rating by Third Year Residents
Factors
Minimize leaks
Avoid side effects
Patient comfort
Ease of fitting
Cost
Multiple patient use
Availability
Physician confidence
Nurse or respiratory
therapist confidence

1 (irrelevant)

2

3

4

5 (very
important)

0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)

0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)

0 (0%)
1 (6.25%)
0 (0%)
0 (0%)
0 (0%)
3 (18.75%)
0 (0%)
0 (0%)
1 (6.25%)

11 (68.75%)
9 (56.25)
9 (56.25)
9 (56.25)
6 (37.50%)
10 (62.50%)
4 (25.00%)
8 (50.00%)
11 (68.75%)

5 (31.25%)
6 (37.50%)
7 (43.75%)
7 (43.75%)
10 (62.50%)
3 (18.75%)
12 (75.00%)
8 (50.00%)
4 (25.00%)
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7. Provision of interface for specific clinical scenario
First year
(n=6)
COPD

ACPE

Second year
(n=12)

Third year
(n=16)

COPD

ACPE

COPD

ACPE

4 (66.67%)
1 (8.33%)
1 (8.33%)
2 (16.67%)
4 (66.67%)

7 (58.33%)
2 (16.67%)
1 (8.33%)
0 (0%)
2 (16.67%)

Provision of ventilator
ICU ventilator with NIV module
ICU ventilator without NIV module
Dedicated ventilator for acute NIV
Dedicated ventilator for chronic NIV
Stand-alone CPAP generator

2 (66.67%) 3 (50.0%)
1 (16.67%) 2 (33.33%)
3 (50.0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
1 (16.67%)

6 (37.50%)
3 (18.75%)
4 (25.0%)
0 (0%)
3 (18.75%)

9 (56.25%)
3 (18.75%)
0 (0%)
0 (0%)
4 (25.0%)

Mode
PSV +/- PEEP
CPAP

4 (66.67%) 4 (66.67%) 9 (75.0%) 8 (66.67%) 13 (81.25%)
2 (33.33%) 2 (33.33%) 3 (25.0%) 4 (33.33%) 3 (18.75%)

14 (87.50%)
2 (12.50%)

Initial settings
PSV level 12 PEEP 8
PSV level 10 PEEP 5
PSV level 12 PEEP 5
PSV level 10 PEEP 6
PSV level 8 PEEP 4
PSV level 14 PEEP 5
PEEP only 8
PSV level 14 PEEP 9
PSV level 16 PEEP 5
PSV level 16 PEEP 8
PSV level 8 PEEP 10
PSV level 6 PEEP 5
PSV level 8 PEEP 8
PSV level 2 PEEP 4
PSV level 4 PEEP 6
No experience

1(16.67%)
1(16.67%)
1 (16.67%)
1 (16.67%)
1 (16.67%)
1 (16.67%)
-

2 (33.33%)
1 (16.67%)
1(16.67%)
1 (16.67%)
1 (16.67%)

4 (33.33%)
2 (16.67%)
3 (25.0%)
2 (16.67%)
1 (8.33%)
-

4 (33.33%)
2 (16.67%)
3 (25.0%)
1 (8.33%)
1 (8.33%)
1 (8.33%)

5 (31.25%)
3 (18.75%)
1 (6.25%)
3 (18.75%)
1 (6.25%)
1(6.25%)
1 (6.25%)
1 (6.25%)
-

2 (12.5%)
5 (31.25%)
3(18.75%)
2 (12.5%)
1 (6.25%)
1 (6.25%)
1 (6.25%)
1 (6.25%)
-

Duration of NIV on a daily basis
24 hours
20 hours
18 hours
16 hours
12 hours
10 hours
8 hours
No experience
I don’t know

1 (16.67)
2 (33.33%)
1 (16.67%)
1 (16.67%)
1 (16.67%)
-

2 (33.33%)
2 (33.33%)
1 (16.67%)
1 (16.67%)
-

1 (8.33%)
2 (16.67%)
3 (25.0%)
2 (16.67%)
3 (25.0%)
1 (8.33%)

3 (25.0%)
2 (16.67%)
2 (16.67%)
1 (8.33%)
3 (25.0%)
1 (8.33%)

3 (18.75%)
3 (18.75%)
2 (12.5%)
3 (18.75%)
3 (18.75%)
1 (6.25%)
1 (6.25%)
-

7 (20.59%)
2 (12.5%)
2 (12.5%)
1 (8.33%)
1 (8.33%)
3 (18.75%)
-

63	
   Phil J Chest Dis 2015

Ballaso RP et al
8. Factors considered in choosing specific type of interfaces as rated irrelevant (1) to very important
(5) by year level
FIRST YEAR MEDICAL RESIDENTS
COPD

ACPE

FACTOR

1

2

3

4

5

1

2

3

4

5

Ease to set
on the
patient and
operate

0 (0%)

0 (0%)

0 (0%)

4
(66.67%)

2
(33.33%)

0 (0%)

0 (0%)

0 (0%)

4
(66.67%)

2
(33.33%)

Monitoring

0 (0%)

0 (0%)

0 (0%)

5
(83.33%)

1
(16.67%)

0 (0%)

0 (0%)

0 (0%)

4
(66.67%)

2
(33.33%)

FiO2 control

0 (0%)

0 (0%)

0 (0%)

5
(83.33%)

1
(16.67%)

0 (0%)

0 (0%)

0 (0%)

4
(66.67%)

2
(33.33%)

Possibility of
excluding
alarm

0 (0%)

0 (0%)

1 16.67%

4
(66.67%)

1
(16.67%)

0 (0%)

0 (0%)

2
(33.33%)

2
(33.33%)

2
(33.33%)

Availability

0 (0%)

0 (0%)

0 (0%)

4
(66.67%)

2
(33.33%)

0 (0%)

0 (0%)

0 (0%)

4
(66.67%)

2
(33.33%)

Data
recording
and
connectivity

0 (0%)

0 (0%)

2
(33.33%)

3
(50.00%)

1
(16.67%)

0 (0%)

0 (0%)

1
(16.67%)

3 (50.0%)

2
(33.33%)

Transport
capability

0 (0%)

0 (0%)

2
(33.33%)

3
(50.00%)

1
(16.67%)

0 (0%)

0 (0%)

2
(33.33%)

3 (50.0%)

1
(16.67%)

Double
circuits

0 (0%)

0 (0%)

2
(33.33%)

3
(50.00%)

1
(16.67%)

0 (0%)

0 (0%)

2
(33.33%)

3 (50.0%)

1
(16.67%)

Possibility of
drug
delivery

0 (0%)

1
(16.67%)

1
(16.67%)

3
(50.00%)

1
(16.67%)

0 (0%)

0 (0%)

1
(16.67%)

3 (50.0%)

2
(33.33%)

Personel
confidence
and
familiarity

0 (0%)

0 (0%)

0 (0%)

3
(50.00%)

3
(50.00%)

0 (0%)

0 (0%)

0 (0%)

5
(83.33%)

1
(16.67%)
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SECOND YEAR MEDICAL RESIDENTS
COPD
FACTOR

1

2

3

Ease to set
on the
patient and
operate

0 (0%)

0 (0%)

0 (0%)

Monitoring

0 (0%)

0 (0%)

FiO2 control

0 (0%)

Possibility of
excluding
alarm

ACPE
1

2

3

4

5

6 (50.0%) 6 (50.0%)

0 (0%)

0 (0%)

2
(16.67%)

3 (25.0%)

7
(58.33%)

1 (8.33%)

7
(58.33%)

4
33.33%)

0 (0%)

0 (0%)

3 (25.0%)

5
(41.67%)

4
(33.33%)

2
(16.67%)

0 (0%)

6 (50.0%)

4
33.33%)

0 (0%)

0 (0%)

1 (8.33%)

7
(58.33%)

4
(33.33%)

0 (0%)

1 (8.33%)

4
33.33%)

5 41.67%

2
(16.67%)

1 (8.33%)

0 (0%)

0 (0%)

7
(58.33%)

4
(33.33%)

Availability

0 (0%)

2
(16.67%)

1 (8.33%)

5 41.67%

4
(33.33%)

0 (0%)

0 (0%)

3 (25.0%)

5
(41.67%)

4
(33.33%)

Data
recording
and
connectivity

0 (0%)

3
1 (8.33%) (215.00%
)

8
(66.67%)

0 (0%)

0 (0%)

0 (0%)

3 (25.0%)

8
(66.67%)

1 (8.33%)

5
(41.67%)

3 (25.0%)

Transport
capability

4

5

1 (8.33%)

0 (0%)

4
(33.33%)

5
(41.67%)

2
(16.67%)

0 (0%)

1 (8.33%) 3 (25.0%)

Double
circuits

0 (0%)

0 (0%)

5
(41.67%)

5
(41.67%)

2
(16.67%)

0 (0%)

1 (8.33%)

4
(33.33%)

6 (50.0%) 1 (8.33%)

Possibility of
drug
delivery

0 (0%)

0 (0%)

0 (0%)

13
(81.25%)

3
(18.75%)

0 (0%)

1 (8.33%)

2
(16.67%)

6 (50.0%) 3 (25.0%)

Personel
confidence
and
familiarity

0 (0%)

0 (0%)

0 (0%)

8 66.67%

4
(33.33%)

0 (0%)

1 (8.33%) 1 (8.33%)
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THIRD YEAR MEDICAL RESIDENTS
COPD
3

ACPE

FACTOR

1

2

5

1

2

3

4

5

Ease to set
on the
patient and
operate

0 (0%)

0 (0%)

2 (12.5%) 14 (87.5%)

0 (0%)

0 (0%)

0 (0%)

1 (6.25%)

13
(81.25%)

2 (12.5%)

Monitoring

0 (0%)

0 (0%)

1 (6.25%)

2 (12.5%)

0 (0%)

0 (0%

0 (0%)

14 (87.5%) 2 (12.50%)

FiO2 control

0 (0%)

0 (0%)

1 (6.25%) 13 81.25% 2 (12.5%)

0 (0%)

0 (0%)

0 (0%)

14 (87.5%) 2 (12.50%)

Possibility of
excluding
alarm

0 (0%)

0 (0%)

3 (18.75%) 13 81.25%

0 (0%)

0 (0%)

0 (0%)

14 (87.5%) 2 (12.5%)

Availability

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

12 (75.0%) 4 (25.0%)

Data
recording
and
connectivity

0 (0%)

0 (0%)

6 (27.50%) 10 (62.5%)

0 (0%)

0 (0%)

0 (0%)

2 (12.5%)

Transport
capability

0 (0%)

0 (0%)

4 (25.00%)

1 (6.25%)

0 (0%)

0 (0%)

2 (12.5%) 12 (75.0%) 2 (12.5%)

Double
circuits

0 (0%)

0 (0%)

2 (12.5%) 14 (87.5%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

1 (6.25%)

Possibility of
drug
delivery

0 (0%)

0 (0%)

0 (0%)

13
3 (18.75%)
(81.25%)

0 (0%)

0 (0%)

0 (0%)

12 (75.0%) 4 (25.0%)

Personel
confidence
and
familiarity

0 (0%)

0 (0%)

0 (0%)

8 (50.0%) 8 (50.0%)

0 (0%)

0 (0%)

0 (0%)

13
3 (18.75%)
(81.25%)

0 (0%)

4

13
(81.25%)

0 (0%)

10 (62.5%) 6 (27.5%)

11
(68.75%)

13
(81.25%)

1 (6.25%)

15
(93.75%)
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9. Importance of criteria for stopping NIV and proceeding to intubation
First year
(n=6)

Second year
(n=12)

Third year
(n=16)

0 (0%)
0 (0%)
6 (100%)

0 (0%)
0 (0%)
12 (100%)

0 (0%)
0 (0%)
16 (100%)

0 (0%)
1 (16.67%)
5 (83.33%)

0 (0%)
1 (8.33%)
11 (91.67%)

0 (0%)
1 (6.25%)
15 (93.75%)

0 (0%)
0 (0%)
6 (100%)

0 (0%)
1 (8.33%)
11 (91.67%)

0 (0%)
2 (12.50%)
14 (87.50%)

Bronchial congestion occurrence or worsening
under NIV
Not relevant
Minor criteria
Major criteria

0 (0%)
2 (33.33%)
4 (66.67%)

0 (0%)
2 (16.67%)
10 (83.33%)

0 (0%)
3 (18.75%)
13 (81.25%)

Hemodynamic instability with SBP <90
Not relevant
Minor criteria
Major criteria

0 (0%)
2 (33.33%)
4 (66.67%)

0 (0%)
0 (0%)
12 (100%)

0 (0%)
1 (6.25%)
15 (93.75%)

0 (0%)
0 (0%)
6 (100%)

0 (0%)
0 (0%)
12 (100%)

0 (0%)
0 (0%)
16 (100%)

Suspected ventilator inefficacy
Not relevant
Minor criteria
Major criteria

0 (0%)
1 (16.67%)
5 (83.33%)

0 (0%)
5 (41.67%)
7 (58.33%)

0 (0%)
2 (12.50%)
14 (87.50%)

Patient non cooperation
Not relevant
Minor criteria
Major criteria

0 (0%)
2 (33.33%)
4 (66.67%)

0 (0%)
4 (33.33%)
8 (66.67%)

0 (0%)
5 (31.25%)
11 (68.75%)

ARF occurrence or worsening under NIV
Not relevant
Minor criteria
Major criteria

0 (0%)
1 (16.67%)
5 (83.33%)

0 (0%)
0 (0%)
12 (100%)

0 (0%)
0 (0%)
16 (100%)

Other organ failure occurrence
Not relevant
Minor criteria
Major criteria

0 (0%)
3 (50.0%)
3 (50.0%)

1 (8.33%)
3 (25.0%)
8 (66.67%)

1 (6.25%)
4 (25.0%)
11 (68.75%)

Total ventilator dependence with NIV
Not relevant
Minor criteria
Major criteria

0 (0%)
4 (66.67%)
2 (33.33%)

1 (8.33%)
7 (58.33%)
4 (33.33%)

0 (0%)
7 (43.75%)
9 (56.25%)

Serious desaturation under NIV
Not relevant
Minor criteria
Major criteria

0 (0%)
1 (16.67%)
5 (83.33%)

0 (0%)
1 (8.33%)
11 (91.67%)

0 (0%)
0 (0%)
16 (100%)

Criteria
Respiratory pause/arrest
Not relevant
Minor criteria
Major criteria
No correction of hypoxemia with NIV
Not relevant
Minor criteria
Major criteria
Consciousness impairment under NIV
Not relevant
Minor criteria
Major criteria

Poorly tolerated cardiac arrhythmia
Not relevant
Minor criteria
Major criteria
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10. Satisfaction in the use of NIV and recommendations to improve NIV performance
First year

Second year

Third year

(n=6)

(n=12)

(n=16)

High satisfaction

0 (0%)

1 (8.33%)

0 (0%)

Moderate satisfaction

5 (83.33%)

9 (75.0%)

12 (75.0%)

Low satisfaction

1 (16.67%)

3 (25.0%)

4 (25.0%)

No satisfaction

0 (0%)

0 (0%)

0 (0%)

Academic teaching

6 (100%)

11 (91.67%)

16 (100%)

Technical improvement for ventilators

4 (66.67%)

8 (66.67%)

9 (56.25%)

Technical improvement for interface

1 (16.67)

4 (33.33%)

5 (31.25%)

Network organization for NIV management

1 (16.67%)

3 (25.0%)

3 (18.75%)

3 (50.0%)

1 (8.33%)

8 (50.0%)

Variable

Satisfaction

Recommendations to improve NIV performance
Practical teaching
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Valentine Godé-Darel im Krankenbett (Valentine Godé-Darel in her Sickbed)
(1914)
By Ferdinand Hodler (1853–1918)
Valentine Godé-Darel was Hodler’s principal model in 1908. She was also his lover, and
birthed their child in 1913. Godé-Darel died of a critical illness in 1915.

Oil on canvas (63 × 86 cm), currently located at the Kunstmuseum Solothurn, Switzerland. This is a faithful
photo-graphic reproduction of a two-dimensional, public domain work of art. The work of art itself is in the
public domain. This work is in the public domain in its country of origin and other countries and areas where
the copyright term is the author's life plus 90 years or less.
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