
Editorial 

PEDIATRIC INTENSIVE 
CARE: CONCEPT AND ISSUES 

Advances in our understanding of 
the pathophysiology of complex life 
threatening processes, pharmacothe-
rapy, and technological capability to 
monitor and stabilize vital functions 
have dramatically improved the level of 
care that can be offered to seriously ill 
patients. The concepts of intensive care 
units (ICU) evolved from the efforts to 
deliver this highly sophisticated and 
specialized care in an organized manner 
by a multidisciplinary team approach 
under one roof. Emergence of subspe-
ciality of Neonatal and Pediatric Inten-
sive Care is a result of the realization 
that children have distinct physiologic, 
pharmacologic and psychologic needs, 
and that these can be met only through 
ICUs especially designed, equipped and 
staffed for critically ill children. The 
subspeciality is still in its developmental 
phase all over the world. American 
Board of Pediatrics recognized it as a 
new subspeciality in 1985, and first ac-
credition of Pediatric Critical Care train-
ing programme was completed in 1990. 

Modern Pediatric Intensive Care 
(PIC) envisages provision of life sustain-
ing therapeutic measures and definitive 
therapies to children with reversible life 
threatening conditions, and continuous 

monitoring for detection and correction 
of any abnormality of vital functions, 
with a goal to achieve reduction in mor-
bidity and mortality. Special Care Units 
which may be able to provide closer and 
extended observation of patients, 
should not be equated with PICUs. 
IS PIC Needed ? 

PIC is the most important final link 
in health care delivery to critically ill 
children. It has brought about a remark-
able improvement in survival and qua-
lity of life and has uniformly improved 
the prognosis for critically ill patients 
with life threatening multisystem fail-
ures. PICU survival rates are 80-90% in 
most of the advanced centres(l) and 
upto 90% of the survivors are likely to 
lead an independent life(2). At our cen-
tre PICU survival rate was 84% in 1993. 
As compared to adults, survival and 
functional recovery are favorable in 
children receiving intensive care. These 
children have several years of normal 
life ahead. These facts should encourage 
investment of resources in intensive 
care of critically ill children. 

It is essential to have PICUs 
designed, equipped and staffed to meet 
the special needs of children. PIC can 
not be delivered in intensive care units 
catering to adult patients where chil-
dren are often viewed as miniadults. 
Their physiologic and psychologic 
needs are not adequately attended to. 
Experience elsewhere has shown that 
outcome of critically ill children is better 
in PICUs of tertiary care hospitals than 
those cared in adult ICUs or local 
pediatric ICUs(l,3). 
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Indian Scene 

We have witnessed a rapid growth 
of several well equipped and staffed 
neonatal intensive care units (NICUs) in 
our country over the last decade. Estab-
lishment of formal training programmes 
in neonatology and active involvement 
of National Neonatology Forum in 
accredition of neonatal care units has 
made a beginning towards standardiza-
tion of the delivery of NIC. The care of 
critically ill older children has, however, 
lagged behind in organization. There 
are only a handful of PICUs in private 
or government sector. Even these are 
often managed on an ad-hoc basis by 
physicians who may not have expertise 
in the varied aspects of pediatric critical 
care. Very often the subspeciality back 
up is also lacking. Some of the impor-
tant limiting factors in development of 
PIC are as follows: 

High Costs: Intensive care is expen-
sive. We need to calculate expenditure 
per PICU bed in terms of non-recurring 
and recurring costs. Neither the govern-
ment, nor the majority of patients can 
afford to incur all expenses needed for 
PIC. Even if a system of health insu-
rance which pays for such medical ser-
vices is developed, most people will not 
be able to afford the high premiums. 
Grants from charities may help off and 
on. It therefore, becomes necessary to 
cut down the cost by planning effective 
utilization of available facilities, deve-
loping local low cost technology and 
equipment and sharing the cost with all 
those concerned. 

Lack of Trained Personnel: Another 
important issue is inadequate avail-
ability of trained manpower in PIC 
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especially pediatricians and nurses. All 
pediatricians have interest in care of 
critically ill children. However, a PICU 
needs a pediatrician who has an indepth 
knowledge and understanding of the 
pediatric subspeciality required for 
managing multiorgan failure, alongwith 
skills to perform various procedures, 
and use life support and monitoring 
equipment. A definite reduction in mor-
tality rates and improvement in bed uti-
lization efficiency is seen in PICUs with 
staff especially trained in Pediatric 
Intensive Care(4). 

Lack of Infrastructure: The first link in 
care of the critically ill, i.e., prehospital 
stabilization and emergency services 
and organized referral services are not 
adequate in most parts of the country. 
Most of the hospitals, even tertiary care 
centres, do no have infrastructure to 
provide PIC. Most of the equipment 
needed for PIC is imported, the 
industry is not yet developed enough to 
prepare sophisticated life saving equip-
ment. 
Framework for PIC in India 

In India, provision of PIC should be 
made on a regional basis. To begin with, 
all large hospitals with tertiary care, and 
teaching hospitals with 24 hours avail-
ability of a pediatrician should have a 
combined PICU and NICU. A network 
of strategically located PICUs together 
with a good referral and transport sys-
tem can go a long way in improving 
child survival(5). 

It may infact be desirable to adopt a 
two-tier approach to PICU, as suggested 
also by Task Force of CCMS(6,7). Basic 
PICUs should have the facilities for 
minimal   acceptable   monitoring   and 
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therapy required for patients with seri-
ous illness of a single system. These 
units should have transfer arrangement 
with an advanced PICU, and a well 
equipped transport team, for those 
needing complex multiorgan support. 
Such basic PICUs may be created at 
secondary referral centres such as 
district level hospitals. 

Advanced level PICU should have 
capability to provide complex multior-
gan support and monitoring, and 
should receive referrals. They are ideal-
ly needed at all tertiary care centres and 
major teaching hospitals. These units 
should have continuous availability of 
sophisticated equipment, specialized 
nursing, and physicians trained in inten-
sive care. Some beds may be kept for 
those who have recovered from mul-
tiorgan failures or have graduated from 
ventilator care, but still need continuous 
infusion of life supporting drugs or 
intensive monitoring. This concept of 
intermediate care to low risk, prolonged 
stay patients may help in cost contain-
ment and improve PICU efficiency espe-
cially during period of excessive 
demand. We have this kind of a setup in 
our unit. 
Issues in Setting up PICUs 

Assessment of Need: The first consi-
deration in establishing a new PICU is 
to document the need for such a unit. 
Otherwise it may be an unnecessary 
drain on the limited health resources. 
Since PICU is an integral part of the 
health care services being offered in a 
particular set up, an assessment of its 
need has to be based on the existing 
patient load and type of illnesses cared 
for, and availability of broad pediatric 
subspeciality services. 
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Design, Lay-out and Staffing: There is 
very little local experience on designing, 
and staff requirement^). Recommenda-
tions made by CCMS(9) and Pediatric 
Critical Care Society of USA may be 
consulted for deciding the size, space 
and lay-out, and other service require-
ments of PICU to suit local need and 
resources. 

Equipment: Most well established 
PICUs in the West have multiple sophis-
ticated monitoring and therapeutic 
equipment. It is neither necessary nor 
desirable to acquire all these in every 
newly built PICU. Because of constraint 
of human and material resources it is 
advisable to proceed in a phased man-
ner after due consideration to local 
patient care need, available technical 
expertise and resources. Obviously, 
commonly needed equipment such as 
infusion pumps, vital sign monitors, 
and ventilation facilities should get pre-
ference in the initial stages. This will 
give time for development of expertise 
and skills, and allow the most effective 
use of resources. 

Efficient technologic back-up service 
for highly sophisticated equipment 
must be ensured from Indian agents 
selling foreign makes as also the spares 
for at least 5 years from date of pur-
chase. A somewhat higher price paid at 
the initial purchase for a equipment 
which has reliable service and spare 
backup is any day better than buying 
a cheaper one with dubious service 
back-up. 
Issues Related to Functioning of PICU 

Choice of Therapeutic Modalities: The 
number of diagnostic, monitoring and 
therapeutic modalities that are available 
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for critically ill patients are on increase 
with newer technology and research. 
All of these may not be available in a 
PICU to begin with. A priority list of 
unique therapies may be drawn depen-
ding on the local need, equipment and 
other resources, and technical expertise, 
and introduced in a phased manner. 

The suggested minimum capabilities 
required for a PICU are: cardiopulmo-
nary resuscitation, airway management, 
oxygen delivery systems, emergency 
cardiac pacing, continuous ECG and 
CVP monitoring, nutritional support, 
titrated therapeutic interventions with 
infusion pumps, and portable life sup-
port equipment for transport(11). 

Patient Selection and Priority: In India, 
most of the patients admitted to hospi-
tals are very sick. Sometimes it is diffi-
cult to decide which of the several sick 
patients who require life supporting 
therapies and uninterrupted monitoring 
should get the available PICU bed. In 
view of limited resources and scarcity of 
available PICU beds, there is a need 
to define priority. The prioritization 
should take into account the likely bene-
fit to the patient, the family and the so-
ciety in terms of long term productivity. 
Patients with reasonable chance of intact 
survival should get priority over un-
stable, critically ill children with remote 
chance of recovery. Priority should also 
be given to acutely ill patients with 
short term PICU need over those requi-
ring prolonged ICU care(12). Prolonged 
stay patients generally consume much 
more resources with least benefit(13). 
Often these decisions require individua-
lized value-judgement. It is best to have 
the priority criteria and admission and 
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discharge guidelines clearly written 
down(12). It is then easier to follow 
them and may save misunderstanding 
of colleagues and patients. 

Management Policies: For optimal and 
uniform delivery of services, it is neces-
sary to have clearly written down poli-
cies and protocols. These should 
address management of common medi-
cal conditions, various procedures, 
medications, infection control, nursing 
care, etc. Written protocols also help res-
ident and nursing staff in training to 
acquire systematic approach to patient 
management. The policies and protocol 
must be reviewed periodically. 

Intrahospital Transport: A well 
equipped mobile transport unit/team 
should be established for intrahospital 
transport. Severe complications some-
times occur in critically ill patients 
during intrahospital transport such as 
inadequate ventilation, insufficient 
monitoring, interruption of vasoactive 
drug infusion, or disconnection and 
accidental extubation. Transport unit 
having appropriate portable equipment 
for monitoring, resuscitation and venti-
lation have been shown to reduce the 
unexpected mishaps(14). 

Quality Control and Monitoring: Effi-
cient running of PICU requires meticu-
lous record keeping, and data collection 
for ongoing evaluation, quality control 
and monitoring. Computerized data 
collection is desirable. Computer soft-
ware appropriate to the needs of our 
PICUs needs to be developed using 
available resources and guidelines(15). 
The evaluation and monitoring must 
address the efficacy of service in terms 
of patient outcome, resource utilization 
and cost-effectiveness. Simple system 
may be evolved or adopted for evalua- 
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tion of efficacy of therapies, such as 
therapeutic intervention score(16). Uni-
form criteria for categorization of differ-
ent kinds of patients such as PRISM 
score, may be adopted for internal 
assessment and quality control over a 
time period as well as for comparing 
one PICU with another(17-19). 

Parental Participation: We believe 
parents are an important assest in deli-
very of PIC in our socio-economic cir-
cumstances. In our unit we encourage 
the presence of atleast one of the parents 
or a parent surrogate (of course after 
proper handwash and gowning), with 
their critically ill child, round the clock. 
They are valuable observers and of 
great help in simple nursing chores. 
Their active participation in care of the 
child also helps them to understand and 
cope with the emotional stress. The 
familiar face and voices of parents is 
very reassuring to a child who responds 
to stimuli and greatly accelerates the 
process of recovery from trauma and 
stress of procedures and hospitalization. 

Professional Relationships: Competi-
tion for authority and a hesitancy to 
relinquish care of one's own patient to 
another physician are inherent problems 
during transfer of patients to PICU. 
Often the problem is because of lack of 
communication and insufficient resour-
ces. The general consensus is that in the 
interest of efficient care the charge of 
patients must rest with the PICU con-
sultant. He should have adequate com-
munication with the physician whose 
patient is in the PICU regarding patient 
management. Clearly outlined written 
protocols are also helpful in this context. 

Legal and Ethical Issues: Patient mana-
gement decisions, brain death, with-
drawl of life support, organ donation, 

VOLUME 32-FEBRUARY 1995 

and religious beliefs which may inter-
fere with treatment decisions are some 
of the important issues of PIC. 

All management decisions should 
always be taken as a shared responsibi-
lity. Other issues require assessment 
from the point of benefit to the child, the 
family and the society, and legality, and 
a value-judgement be made in consulta-
tion with parents(20,21). Launching a 
child into a life of pain and misery from 
severe physical or mental disability or 
prolonging such a life with no hope 
medically may not make ethical sense to 
many. An ethics committee comprising 
physicians, legal experts, social-worker, 
interested lay persons and others 
should be formed to take difficult 
decisions on the above issues. 
Future Needs 

Strengthening of Prehospital and 
Emergency Care 

The benefit of intensive care can be 
achieved only if patients are referred 
and transferred at the earliest before 
they deteriorate to mutiorgan failure or 
decompensated state, and management 
is instituted before permanent damage 
has occured. The best of intensive care-
can not reverse the effect of even short 
periods of cerebral hypoxia. Resuscita-
tion and stabilization of sick children 
awaiting transfer to PICU must, there-
fore, take place at the first contact point. 
Provision of adequate Pediatric Emer-
gency Service manned by staff well 
trained in emergency care is an essential 
pre-requisite to successful PIC. Pediatric 
illnesses that are likely to require com-
plex intensive care may be identified 
and listed for use of first contact physi-
cians.  Patients with  these conditions 
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may be considered for PIC as a matter 
of routine. A well equipped mobile 
transport team should be established 
with each PICU to provide efficient care 
during transport to PICU. 
Guidelines on Design and Staffing 

A task force needs to go into the va-
rious aspects of designing, staffing and 
equipping both the levels of PICU and 
prepare guidelines appropriate to our 
needs. Design should include location, 
floor plan, patients, room design, isola-
tion facilities, etc. Standards need to be 
spelled out for gas and oxygen supply, 
electrical and illumination requirement, 
and physical environment too. The task 
force should also define the work and 
prepare a manual for setting up PICUs. 
Local experience combined with recom-
mendation made by CCSM(9), Pediatric 
Critical Care Society of USA(6) and 
British Pediatric Association(10) may be 
useful while preparing such guidelines. 
Equipment 

Equipment required for intensive 
care is costly and takes away a major 
chunk of the financial resources. A list 
of minimum equipment required for 
different level of PIC with clearly 
defined specifications should be pre-
pared. An interaction with the Indian 
Industry to make available low cost 
locally manufactured equipment is 
urgently needed. This can help in cut-
ting the cost of setting up new PICUs. 
Training 

There is definite need for trained 
physicians, nurses, respiratory thera-
pists, physiotherapists, and other per-
sonnel for all levels of care. As a short 
term   strategy   in-service   training   of 
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physicians and nurses should be 
arranged. Long-term specific training 
program-mes should be started to meet 
the future needs. Existing PICUs should 
participate in training and education of 
physicians and nursing staff working at 
secondary and primary levels. These 
units should run short term courses or 
training workshops for primary care pe-
diatricians on basic life support, recog-
nition of critical illness, and stabilization 
and transport of critically ill children. 

A postgraduate training program in 
PIC is certainly needed. There is little or 
no exposure to PIC in most of pediatric 
residency programmes across the coun-
try or the training period is too short for 
acquisition of broad range of knowledge 
and skills necessary to manage a variety 
of critical care conditions, and organiza-
tional, managerial and leadership skills 
necessary to run a PICU. Curriculum for 
such a training program needs to be 
developed(22). Similarly, certificate 
courses of 6-12 months duration are 
needed for training of qualified nurses 
in the patient monitoring, life support 
techniques, and common PICU proce-
dures, equipment usage, nursing 
administration, and material manage-
ment. Trained nurses can facilitate and 
ease further training. 

The concept of nursing aides trained 
to provide basic nursing care in neona-
tal and pediatric intensive care may be a 
reasonable solution to shortage of 
trained nursing staff. This may also cut 
down the cost. Formal training pro-
grammes may be developed for this 
purpose. 
Research 

Ongoing    research    focussed     at 
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acquiring sound technical knowledge 
and cost effective ways of delivery and 
utilization of PIC, appropriate to the 
needs of our population should be an 
integral part of functioning of a PICU. 
There is a need for multidisciplinary 
basic research to understand mecha-
nisms and therapies for diseases that are 
dominant killers of our children. Objec-
tive evaluation of the benefit of parental 
participation in PIC is also needed. 
Advocacy 

The Academy and each of its mem-
bers have the responsibility to create 
awareness among policy makers and 
persuade the Government and leaders 
of the community for actions aimed at 
preserving the health of our children. 
The notion among some that intensive 
care is unreasonably expensive, often 
ineffective and a drain on limited health 
resources needs to be dispelled. The 
benefit of investing in care of critically 
ill child needs to be explained logically 
that the expenses on children is our 
investment in future of the nation. 

The major goals of child survival 
and healthcare are reduction in infant 
and child mortality which include 
reduction of death due to diarrhea and 
ARI. Use of oral rehydration, standar-
dized case management of pneumonia 
and immunization and nutrition servi-
ces should be able to achieve the goal to 
some extent. However, for a substantial 
reduction in death rate, appropriate 
care has to made available to sickest of 
the sick children. Deaths from acute res-
piratory infections occur from respiato-
ry failure, sepsis kills through septic 
shock, diarrhea is fatal because of severe 
dehydration or acute renal failure. All of 
these conditions and  others common 
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killers of our children such as meningi-
tis, tetanus, acute severe asthma, serious 
poisonings, uncontrolled heart failure, 
severe trauma, uncontrolled seizures 
require PIC for successful treatment. 
Complex illnesses such as hyaline mem-
brane disease, shock, respiratory failure, 
increased intracranial pressure that 
were previously fatal are now treatable 
and many who would have sustained 
permanent disability now recover com-
pletely because of availability of PIC. 

Crux of the strategy of Child survi-
val and safe Motherhood Programme 
launched in 1992 centers around enab-
ling institutional buildup for total care 
of the most vulnerable pregnant women 
and children under 5 years by providing 
most essential and life saving services at 
an accessible place. The program envi-
sages coverage of all the districts in 
phased manner. While the budgetary 
allocation to other components of the 
program are needed, there is simulta-
neous and equal need for creating 
PICUs to deliver life saving services to 
critically ill children. These will also 
serve as training facilities to meet the 
future needs of trained manpower. If 
critical care needs of adults are being 
met through adult ICUs, CCUs, CTUs, 
Intensive Care Renal units and so on, I 
am sure children who cannot speak for 
themselves will also see their intensive 
care needs fulfilled through PICU one 
day in this country with the world's 
oldest surviving civilization. 

Sunit Singhi, 
Additional Professor, 

Department of Pediatrics, 
Post Graduate Institute of Medical 

Education and Research, 
Chandigarh 160 012. 
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