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Although critical care medicine has been established as a separate specialty in the rest of the world it is still in
its initial stages of development in Nepal and intensive care units (ICUs) here are still in primitive stages. This
article describes the history, the types and current status of ICUs, the challenges, and academic training and
certification in critical care medicine in Nepal, compared with existing ICUs in other parts of the world.
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Country profile
Nepal is a small country with an area of 147 181 km2 and a
population of approximately 29 million; it is one of the poorest
countries with per capita income of only US$642.1 With these
limited resources and political turmoil, the country is struggling
to improve its health care indicators. The infant mortality rate
has decreased to 46 and maternal mortality rate to 54 per thou-
sand live births; the life expectancy at birth continues to increase
and is now, in 2009, 67 and 68 years for males and females re-
spectively.1,2 Though the government is providing cheap health
care through government hospitals, the health care system is
mostly private and people have to pay. There are also academic
institutions (medical colleges) and community hospitals which
offer cheaper and sometimes free treatment to the poor and
underprivileged population, but to a limited degree.

History
Intensive care started during World War II when ‘shock wards’
were established to resuscitate and treat the injured soldiers.
After the polio epidemic of 1952, the world’s first intensive
care unit (ICU) started in 1953 in Copenhagen, when Dr Bjorn
Aage Ibsen, a Danish anaesthetist, initiated treatment of respira-
tory paralysis by intubating polio patients.3 Though Dr W.E.
Dandy started a three-bed unit for care of postoperative neuro-
surgical patients at Johns Hopkins Hospital in 1932, this ICU
became the first multidisciplinary ICU only in 1958 and started
providing care 24 hours a day.4 This also became the first ICU
to be covered by an on-site physician (anaesthesia resident) 24
hours a day and 365 days a year. In the early 1990s, critical
care medicine was established as a separate branch of medicine,
thus the ICU started functioning as a separate department, and
a separate curriculum was introduced for teaching critical care in

medical colleges by almost all universities in North America,
Europe and, more recently, India.

The first ICU started in Nepal in 1973 at Bir Hospital, as a five
bed medical ICU. This ICU was developed after the then King,
Mahendra Bir Bikarm Shahdev, developed a heart problem in
1970. This was the only ICU in the country for almost 20
years.5 In 1990 a six bed mixed medical surgical ICU became
functional after the development of Tribhuvan University Teach-
ing Hospital at the Institute of Medicine (IOM), Maharajgunj. Im-
mediately following this, a five bed coronary ICU and 10
additional beds in high dependency units referred to as Inter-
mediate Cardiac Care Unit (ICCU) and Surgical ICU were added.
Furthermore, with increasing demands on ICU beds, critical
care is slowly progressing and has reached its present shape.

The term ‘ICU’ in Nepal refers to a separate area in the hos-
pital identified to admit critically ill patients requiring life
support including inotropes/vasopressors and/or mechanical
ventilators. However, there are no governing bodies to monitor
the services, quality and facilities required to run an ICU.

Current status
Shrestha conducted a survey of ICUs within the Kathmandu Valley
and included 51 hospitals from a list of 50+ bed capacities
obtained from the Ministry of Health.6 Of these, 11 (22%) were
government hospitals, 8 (16%) were community hospitals and
32 (63%) were private hospitals. Out of these 51 hospitals, only
33 (65%) have ICU facilities. There were 48 Intensive Care Units,
with 331 ICU beds, which comprise 4.7% of total hospital beds
(n¼ 7040). There were only 161 ICU beds with facilities for mech-
anical ventilation, which comprises only 2.3% of total hospital
beds. Considering the population of Kathmandu as 2 179 171 as
per Central Bureau of Statistics in 2011 there are only 15.2 ICU
beds per 100 000 population and only 7.2 ICU beds with
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ventilators per 100 000 population.6 Though the development of
hospitals and ICUs has progressed over the last decade, there
are no data or publications to delineate the number of ICU beds
and services outside the Kathmandu Valley. Now almost all hospi-
tals in the country have a few named ‘ICU beds’ amounting to a
total of around 450 ICU beds in the country. The services, stand-
ard, outcomes and efficiency of these ICUs has never been pub-
lished, except for a very few hospitals.7,8 Most ICUs in Nepal are
still functioning in a similar or inferior way to the ICU established
by Dr. Dandy in 1958, without 24 hour cover by an on-site phys-
ician. Only 18 (38%) ICUs inside Kathmandu Valley have an
in-house covering Medical Officer.6 Even though there are many
papers to delineate the progress of Critical Care in other countries,
in Nepal, there are very few publications based on studies con-
ducted in ICUs in Nepal.9 –14.

With the exception of one ICU in Nepal they are all ‘open ICUs’
where patients are admitted and treated in their own way. This has
several disadvantages, including polypharmacy and the lack of
responsibility of a specific physician to the patient. Primarily, internal
medicine and anaesthesiologists are managing ICUs in Nepal
in these open ICUs. These open ICUs all over the world were con-
verted to ‘closed ICUs’ early in the 1990s but this has not happened
in Nepal because of lack of intensivists. Though intensivists lead the
critical care, the patient care is multidisciplinary as they receive
opinion and services from all departments when needed. Numerous
literature has supported the advantages of closed ICUs and their
benefits over open ICUs, especially in a poor country like
Nepal.15,16. The only closed ICU in Nepal is at BP Koirala Institute of
Health Sciences (BPKIHS), Dharan, which has been managed by
the Department of Anaesthesiology since 1994.8,11

The concept of subspecialty ICUs emerged around the world
in the early 1990s but this was unsustainable as they did
not offer any benefits in outcome, but rather increased the
demand of specialized human resources.17 Unfortunately
the outcome was worse when a patient was admitted to the
‘wrong’ specialty ICU (e.g. a cardiac patient admitted to a
neuro ICU). Henceforth, the concept of a general or mixed ICU
is now popular except for subspecialty centers where they have
ICUs pertaining to that specialty. According to the same survey
by Shrestha, out of 48 ICUs in Kathmandu Valley, there are 30
(62%) mixed ICUs, 8 (17%) coronary, 3 (6%) cardiothoracic, 2
(4%) medical, 2 (4%) surgical, and 1 (2%) maternal ICU.6.

There are no other data available about types of ICU outside
Kathmandu Valley but almost all of them are mixed ICUs.

Considering pediatric ICU (PICU), there is only one Government
pediatric hospital (Kanti Children’s Hospital) in the country, which
has 10 PICU beds and 8 Neonatal ICU (NICU) beds. There are also
other academic institutions, which have a total of 25 PICU beds
and 20 NICU beds in the country. A few private pediatric hospitals
have emerged with 10 PICU beds and 25 NICU beds. Thus, in
total, there are less than 60 PICU beds and 75 NICU beds in the
country. However, as with adult ICUs, there is no governing
body to monitor the quality of these ICUs.

Considering monitoring facilities within the ICU, most ICUs in
Nepal have non-invasive monitoring facilities with electrocardio-
gram, noninvasive blood pressure and pulse oximetry. Out of the
48 ICUs in Kathmandu Valley, only 24 (50%) have intra-arterial
BP monitoring facilities.6 Central venous catheterization is done
in almost all ICUs even outside Kathmandu Valley, whereas the
practice of pulmonary artery catheterization is limited only to

few cardiac surgical ICUs and also less frequently than devel-
oped ICUs probably because of associated morbidity and avail-
ability of other non-invasive options (such as echocardiogram
and non-invasive cardiac output monitors).

Regarding diagnostic facilities in ICUs within Kathmandu
Valley, blood gas analyzers are available in 10 ICUs, portable
bedside X-ray in 28 ICUs, bedside ultrasonogram by radiologist
in two ICUs, and bedside echocardiogram by cardiologist in
two ICUs. Transesophageal echocardiogram has been recently
been introduced and is being done in only two cardiac surgical
centers in Kathmandu Valley.

Regarding support services, mechanical ventilators are avail-
able in almost all ICUs in Kathmandu Valley and in other parts
of Nepal but only 48.6% (161) of the ICU beds in Kathmandu
Valley have facilities for mechanical ventilation. Renal replace-
ment therapy is available in the form of intermittent hemodialysis
in only one ICU in Nepal, at Tribhuvan University Teaching Hos-
pital. Though there are risks involved with transferring patients,
intermittent hemodialysis is done outside ICUs in 14 other hospi-
tals within Kathmandu and a few hospitals outside Kathmandu.
Continuous renal replacement therapy (CRRT) was started in
2005 at Sahid Gangalal National Heart Center (SGNHC), Bansbari,
Kathmandu but could not be sustained because of its high cost.
Peritoneal dialysis is still the most common form of renal replace-
ment therapy and is being done in 29 ICUs in Kathmandu. SGNHC
is also the lead institution in extra corporeal life support in pedi-
atric patients in the Cardiac Surgical ICU but to date very few
patients have received this support.

Though no guidelines have been put forward regarding nurse
patient ratio in ICUs in Nepal, most ICUs run a 1:2 to 1:3 nurse to
patient ratio.6

The commonest causes of admission are peritonitis, post-
operative monitoring, organo-phosphorus poisoning, sepsis/
multi organ dysfunction, pneumonia, intestinal obstruction,
and COPD.8 Other less common causes are neurosurgery,
trauma and head injury, burns, tetanus, etc.7,9 Average mortality
in ICUs in Nepal varies, ranging from 15.2 to 39.3%.7 – 10.

The expense of ICUs varies from hospital to hospital and is
much more expensive in private hospitals. The ICU charges in a
government hospital are around US$15 for ICU services and
US$15 for ventilators per day. Moreover, this does not include
another US$50 required for lab investigations, lines and tubes,
and the price of medications which adds another US$50–100
per day. In total, the cost of an ICU admission per day comes
to around US$100–200, which has to be borne by the patient’s
family. This does not include other consultation and procedure
charges that can occur during the ICU stay. The private hospital
ICU is, on average, three to five times more expensive than gov-
ernment ICUs.

Academic training and certification
Academic training in critical care medicine varies between differ-
ent Universities and Countries. To date there are no academic
training programs in critical care medicine in Nepal. However,
in 2012, a combined three-year postgraduate super-specialty
program (DM) in pulmonary medicine, critical care and sleep
medicine was started by the National Academy of Medical
Sciences (NAMS). But the Nepalese Society of Critical Care Medi-
cine (NSCCM) and the Society of Anaesthesiologists of Nepal
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(SAN) has condemned this and asked NAMS to develop a separ-
ate DM/Fellowship program in critical care medicine alone. The
NSCCM was established in November 2010 and is working
towards improvement in critical care medicine through various
activities in Nepal. Apart from regular continuing medical educa-
tion (CME) activities, NSCCM is yet to show its involvement in aca-
demic training and certification.18 NSCCM is also formulating
guidelines and standards of ICU services for Nepal but these
have not yet been published.

The various colleges governing critical care medicine have
varying curricula. Though the Royal College of Physicians and Sur-
geons of Canada (RCPSC) suggests two years training for a Fellow-
ship Certification in critical care medicine after primary
specialization, The European Society of Intensive Care Medicine
(ESICM) has not established any duration but recommends that
its Diploma (EDIC) shall be completed within 24 months and not
later than four years from taking the first exam (EDIC-I).19 – 21.

In USA, the critical care medicine training program varies and
for fellowship certification in critical care medicine (FCCM) training,
internal medicine physicians need a two-year program, whereas
one year training in critical care is sufficient for Anaesthesiology
physicians. Though pulmonology critical care is offered as a com-
bined three years fellowship in the USA, critical care medicine is no
longer offered as a combined fellowship with any other specialty in
Canada since 2005.19,22

Critical care medicine training in India has drastically risen
since 1993 after establishment of Indian Society of Critical Care
Medicine (ISCCM) and there is now a one-year Indian Diploma
in Critical Care Medicine (IDCCM) and a two year Indian Fellow-
ship of Critical Care Medicine (IFCCM) offered by the ISCCM.23

Only one institution in India, PGI Chandigarh, has a combined
subspecialty DM in pulmonary medicine, critical care and sleep
medicine. Divatia JV et al. have published guidelines on defining
function, roles and responsibilities of intensivists in India and
mentions that one year training in critical care medicine from a
’reputed ICU abroad’ is adequate to be called an Intensivist.24

Fortunately, to improve human resources and develop critical
care medicine in developing countries, some universities in
Canada are offering a one-year international fellowship
program for specialist physicians who want training in critical
care medicine but will return back to their country.25

There are no certified training courses for allied health staff in
Nepal; there are a few short-term courses run by persons or insti-
tutions based on their needs. One such program conducted regu-
larly (bi- or tri- annually) is the three-month ICU training for
nurses being conducted by the Nursing In-Service Education
Unit at Tribhuvan University Teaching Hospital, Maharajgunj.
There are no respiratory therapists in Nepal and thus the Anaes-
thesiology team usually manages mechanical ventilators. Other
health staff such as dieticians, pharmacists, and physiotherapists
play a supporting role in the critically ill patient but their involve-
ment is minimal and only on a need basis. There are no ICU
specific training programs for these health care workers in Nepal.

Challenges
The main challenge in critical care in developing countries like
Nepal is the high cost of treatment, which has to be borne by
the patient or their family. As most patients cannot afford these

ICU expenses, their families often resort to selling their assets in
order to treat their loved ones. This becomes an ongoing
expense for until they stop or withdraw treatment. A substantial
number of patients leave hospital against medical advice: 5%
reported by Sharma7 and 13% reported by Koirala et al.8

Unavailability of medications, drugs and equipment are
other drawbacks in developing countries. Even though medical
science has advanced in developed countries, that advancement
takes decades to reach developing countries, mainly because of
economy. Even matters that look simplest e.g. supply of medical
gases such as oxygen; clean water and electricity become major
issues in developing countries. Most of these challenges have
been elaborated by Basnet et al. in the setting up of a paediatric
ICU at Patan Hospital in Nepal.26 Numerous papers have also dis-
cussed the demands and its challenges, especially in developing
countries, and have also proposed solutions.27 – 33

Because of political fluidity, apart from litigation and legal
claims, health care in Nepal also experiences vandalism, physical
threats and even blackmailing by patients’ families and uniden-
tified groups who work as mediators or are hired by patient fam-
ilies. This is because of weak security systems and the absence of
medical laws. Patient families try to avoid understanding the
disease process and complications so that they can get monet-
ary benefit from hospitals and physicians when some complica-
tion happens to the patient. Complication of a medical disease or
condition is often considered as negligence by families.34

Lack of human resources is another problem not only in devel-
oping countries but also in the developed world. Physicians,
nurses and respiratory therapists are always being recruited to
work in the Critical Care Units. However, many skilled health
care personnel are drained to developed countries, which are
seeking such skilled staff, and thus there is a constant
scarcity of manpower. And because of the poor resources,
there is no proper academic training or certification offered to
any members of this multidisciplinary team.

Conclusion
Though ICU services have started and are being developed
throughout Nepal, critical care medicine is in its initial stages.
In this era of the development of superspeciality training pro-
grams (DM/MCh) in various faculties across many institutions in
Nepal, establishment of critical care medicine as a separate
branch of medicine, development of closed ICUs and initiation
of academic subspecialty training programs (DM or Fellowship)
in critical care medicine is urgently needed at this time to
improve the ICU services and outcome of critically ill patients
in poor and developing country like Nepal.
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