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Neurological intensive care in India
B. T. DESAI, A. VIJAYARAGHAVAN

ABSTRACT
Background. Intensive care units need to be optimally

utilized especially in developing countries such as India
where they are rare and artificial ventilators are available for
a limited number of patients. Data concerning the outcome
of diverse neurological emergencies are required to enable
physicians to make decisions and to advise families of
patients on issues such as the institution of artificial ventila-
tion and the use of pressor agents.

Methods. We analysed 271 patients admitted over a
24-month period to our 5-bed neurological intensive care
unit, and related the outcome to the occurrence of coma
(Group I, n;=100), respiratory failure without coma (Group
II, n=32) and no respiratory failure or coma (Group III,
n=139). Patients with pre-terminal coma alone were
included in Group III.

Results. Whereas the three groups were similar with regard
to age, sex and social class, mortality was entirely different
(overall mortality 44%, Group I 86%, Group II 56% , Group
III 12%). Only one comatose patient made a good recovery.
Among patients requiring ventilatory support, the highest
mortality was recorded in comatose patients (62/65; 95%)
and the lowest in those with the Guillain-Barre syndrome
(6/15; 40%).

Conclusions. We suggest that artificial ventilation be used
only in those comatose patients where the underlying cause
is potentially reversible such as status epilepticus and that
a multicentre study be conducted in the Third World on the
prognosis of coma and the use of intensive care units.

INTRODUCTION
Intensive Care Units (ICUs) require sophisticated
technology and highly skilled staff-physicians, nurses,
technicians, respiratory therapists, etc. Besides the high
initial resource input, ICUs incur large maintenance
costs. In a poor country such as India a critical evaluation
of ICUs in terms of resources expended and patient out-
comes is imperative. Indeed such analyses are relevant
not only to India, but with skyrocketing medical costs
have been the subject of extensive debate in richer nations
as well.I-5 As ICUs proliferate and more ventilators
become available in India it is important to identify those
patients most likely to benefit from this advanced medical
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technology as the 'proportion of critically ill patients in a
medium sized hospital is often large'. 6 Moreover as many
critically ill patients suffer from potentially curable
conditions such as bacterial infections, it becomes
necessary to prioritise ICU care and institution of artificial
ventilation to such patients. Further when a patient lapses
into coma, a physician requires well-established indicators
of prognosis providing guidelines in these areas. A review
of the literaturel-r+' shows that studies analysing
neurological intensive care outcome in coma and post-
cardiac arrest have been published mainly from Western
countries.

Differences in aetiology, levels of nutrition and access
to medical care make the application of such data to
Indian patients not only difficult but also misleading.
Only data from centres in India will enable our physicians
to decide on issues such as recourse to artificial ventila-
tion, use of pressor agents etc. Such data will help the
physician in advising families of critically ill patients about
prognosis. We therefore reviewed all patients admitted
to our neurological ICU over a 24-month period and
correlated the occurrence of diverse neurological
emergencies with outcome.

PATIENTS AND METHODS
We reviewed records of 271 patients admitted to our
5-bed neurology ICU at the Sree Chitra Tirunal Institute
(SCTI) between 1 July 1986 and 30 June 1988. Data
regarding age, sex, social class, cause of illness and length
of stay were recorded for every patient. The cohort was
divided into three groups for analysis. Group I (n=100)
were patients in coma either on admission or during the
course of their hospital stay. Coma was defined as an
absence of verbal response, no opening of the eyes either
spontaneously or to noise, a motor response of with-
drawal or worse and a minimum duration of six hours
to exclude transient loss of consciousness and the
unresponsiveness of imminent death or pre-terminal
corna.f Group I was further divided into group Ia (n=65)
patients with respiratory failure who required assisted
ventilation and group Ib (n=65) those without respiratory
failure. Group II (n=32), consisting of patients with
respiratory failure without coma, was subdivided into
group IIa (n= 15) patients with the Guillain-Barre
syndrome (GBS) and group IIb (n=17) other causes
of respiratory failure such as myaesthenia gravis, poly-
myositis, etc. Group III (n= 139) constituted patients
without respiratory failure or coma. It included 16 patients
with pre-terminal coma.



DESAI, VIJAYARAGHAVAN: NEUROLOGICAL INTENSIVE CARE 163

TABLE Ie. Demographic characteristics of leu patients social
TABLE la. Demographic characteristics of leu patients, age (%) class (%)

Age Group I Group II Group III Total
(years) (n=I00) (n=32) (n=139) (n=271)

0-20 23% 28% 21% 22%
21-40 35 38 41 38
41--60 24 31 23 25
61-85 18 3 15 15
-------------------------------------

Range 3-82 3/12--63 2112-77 2/12-82
Average 39 33 36 37

TABLE lb. Demographic characteristics of leu patients, sex (%)

Group I Group II Group III Total All SCTI
(n=I00) (n=32) (n=139) (n=271) (n=3983)

Poor 23% 19% 19% 21% 40%
Lower middle class 48 47 55 51 43
Upper middle class 29 34 26 28 17
SeTI SreeChitraTirunal Institute

Group I Group II Group III Total All AllSCTI
(n=I00) (n=32) (n=139) (n=271) neurological inpatients'

inpatients' n=3983
n=862

Male 61% 75% 65% 65% 61% 57%
Female 39 25 35 35 39 43

• 1986Figures SeTI SreeChitraTirunalInstitute

TABLE II. Cause for admission to leu (%)

Cause Group I
(n=100)

Group II
(n=32)

Group III
(n=139)

Infection
Guillain-Barre syndrome
Cerebrovascular disease
Intractable seizures
Myasthenia gravis
Metabolic inbalance
Other causes

57% 19%
47

36%
12
27
12
3
4
6

32
1

12
2
8 22

TABLE III. Length of stay in leu (%)

Days Group I Group II Group III Total
(n=I00) (n=32) (n=139) (n=271)

1-3 35% 16% 46% 39%
4-7 30 3 29 26
8-30 29 59 24 30
7-30 6 22 1 5

Average LOS
Range of LOS

9
1-46

6
1-33

10
1-259

30
1-259

LOS Lengthof stay

In Group I the Glasgow Coma Scale> and neurological
signs including the pupillary light reflex, the corneal reflex
and the oculo-vestibular reflex were noted on the day of
admission and on days 1, 3, 7 and 14 of hospital stay. For
Groups Ia and II details regarding endotracheal intubation,
whether tracheostomy was done and the duration of artifical

ventilation were noted. For all groups, outcome was
graded as Good when the patient was able to resume
normal activity; Moderate disability when the patient
though independent in the activities of daily living was
unable to regain his or her previous level of functioning;
Severe disability when the patient retained cognition but
depended on others for daily support and Vegetative state
when the patient was awake but unaware." Outcome was
assessed only once at the time of discharge from hospital.

RESULTS
Tables Ia, Ib and Ic indicate that the three groups did not
differ in terms of age, sex or social class.

Infection was the leading cause of admission to the ICU
in Groups I and III and GBS in Group II (15/32; Table
II). In Group I the 57 infections consisted of viral
encephalitis (24), pyogenic meningitis (15), tubercular
meningitis (13), brain abscess (3) and cryptococcal
meningitis (2). In Group II the six cases of infection
included 4 with viral myelo-radiculopathy and 2 with
tuberculous myelo-radicular involvement. In Group III
the 50 infections were viral (22), pyogenic (15), tubercular
(11), fungal (1) and brain abscess (1). The length of stay
in the ICU varied, with patients in Group II being there
the longest (Table III). The differences were the same
when the total hospital stay was examined except that
whereas only 11% of Group III patients had an ICU stay
equivalent to the hospital stay the proportion of patients
was 47% in Group II and 53% in Group I.

Cerebrospinal fluid was examined in 146 patients
(54%), 52in Group 1,17 in Group II, and 77 in Group III.
CT scans were performed in 124 patients (46%), 45 in
Group I and 79 in Group III, and EEGs in 53 patients
(20% ), 10 and 43 in Groups I and III respectively.
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Outcome was very different for the three groups (Table
IV). Overall mortality was 44% with the highest mortality
in Group I (86%). Comatose patients requiring ventilatory
support had a dismal prognosis with a mortality rate of
95%. Only one comatose patient made a good recovery,
he had idiopathic epilepsy and was in status epilepticus.
Indeed the proportions of patients in Group I left with
severe disability or in a vegetative state or coma were
equal to those in Group II with a good recovery (9%). In
Group II all 6 patients with infection died, whereas only
40% with GBS succumbed. Autopsies performed in 20
cases confirmed infection in 15-2 fungal, 11 pyogenic,
1 tubercular, 1 viral--cerebrovascular disease in 3 and
tumours in 2 cases.

Mortality correlates for age, sex and social class showed
an overall increase with age except in Group I, similar
rates for either sex and a higher rate for the poor (Table
V) though these differences were not statistically signi-
ficant. As Table VI indicates mortality tended to decline
with increase in length of stay indicating that the initial
insult itself determined poor outcome rather than
secondary complications such as intercurrent infections,
and electrolyte and metabolic disturbances.

The Glasgow Coma Scale scores on the day of admission
to ICU did not show a decline in mortality with an
increase in the score (Table VII). The slightly greater
mortality (91%; 52/57) in patients directly admitted to-our
hospital compared to those referred from other hospitals
(79%; 34/43) who had been comatose for more than one
day was not statistically significant. Mortality declined
with increased duration of coma. It was 87% (63/72) when
the duration was less than a week compared to 75% where
it lasted longer than four weeks, but again the difference
was not statistically significant. The presence of the
pupillary light reflex on the day of admission (n=75)
indicated a marginal decrease (84% v. 92%) in mortality
compared to its absence (n=25). This difference was
not significant. Mortality rates did not differ significantly
in relation to the cause for Group I, Ia or lb.

DISCUSSION
The male preponderance (65:35) in our study group
reflects the trend in the Neurology Service as well as the
hospital. It probably represents the larger social bias of a
reluctance to spend available resources on women, for in
coming to our institute there are not only expenses for
medical care, but also for travel and lodging for the
accompanying relatives. Indeed such a bias favouring
males has been observed throughout India. 15 The dismal
prognosis of comatose patients requiring assisted ventila-
tion (95%) compared to patients with GBS who required
ventilation (40%) indicates who is most likely to benefit
from the use of respirators. In 1988the city of Trivandrum
had six major hospital and ICU s in two of them. However,
respirators were available only at our hospital. In addi-
tion, 140 hospitals from all over Kerala refer patients
to us. This emphasises the need to lay down priorities
for intensive care. Our study suggests confining use of
artificial ventilation only to those comatose patients
in whom the underlying cause is potentially reversible
such as status epilepticus.
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TABLE IV. Outcome (%)

Group I
(n=I00)

Group II
(n=32)

Group III
(n=139)

Total
(n=271)

Mortality 86% 56% 12% 45%
Coma 1 1
Vegetative state 4 2
Severe disability 4 17 25 16
Moderate disability 4 18 26 17
Full recovery 1 9 38 20

.. Not recorded

TABLE V. Correlates of mortality % (Figure in parenthesis is the
denominator)

Group I
(n=I00)

Group II
(n=32)

Group III
(n=139)

Age
Years

<f-16 88% (82) 60% (31) 10% (119)
61-85 78 (18) 100(1) 20 (20)

Male 87 (61) 58 (24) 11(90)
Female 85 (39) 50(8) 12(49)

Social class
Poor
Lower middle class
Upper middle class

93 (23)
88 (48)
79 (29)

67 (6)
53 (15)
55 (11)

15(26)
8(76)

16(37)

TABLE VI. Correlates of mortality-Length of stay %
(Figure in parenthesis is the denominator)

Day Group I Group II Group III
(n= 100) (n=32) (n=139)

1-3 94% (35) 100% (5) 14% (64)
4-7 96 (30) 0(1) 13(40)
8-30 76 (29) 53 (19) 6(34)
>30 67 (6) 47 (7) 0(1)

TABLE VII. Correlates of Glasgow Coma Scale (GCS) on day of
admission to ICU and mortality %

GCS Mortality n

3 94 36
4 92 34
5 67 6
6 67 18
7-9 88 6

100
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TABLE VIII. Comparison of causes of coma (%)
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Authors Cause of coma

Infection Cerebro- Tumour
vascular

Metabolicl Anoxic
toxic

Number of
patients

Miscel-
laneous

LevyetaI.8 3 36 2
Matuja and Matakere!? 51 13
Rwiza and Mcl.arty'? 49 8
This study 57 32 4

6
9

11
4

43 500
150
93

100

10
27
32
1

3
2

TABLE IX. Comparison of causes of coma (%)

Authors Outcome

Death Vegetative
state

Severe Moderate
disability disability

Levy er c/." 61 12 11 4
Matuja and Matakere!? 57 4 5 1
Rwiza and Mcl.arty'? 58 3 8
This study 86 5 4 4
GroupIa 95 2 2
GroupIb 69 11 11 9

Good
recovery

Number of Duration of
patients follow-up

12
33
31
1
1

500
150
93

100
65
35

1year
4 weeks
1month
Varied

Comparing comatose patients with prior reports=P it is
evident that our series differs (Table VIII) from Levy et al. 8

in having infection as the leading cause whereas the rates
for cerebrovascular disease are broadly similar. Two
African studies'P-I? show rates of infection similar to ours.
Unlike these studies,8,lO,12we did not find the initial
Glasgow Coma Scale score or various brain stem reflexes
helpful in predicting outcome. The outcome of comatose
patients was similar in Levy's series and in the two reports
from Africa (Table IX). The outcome was the poorest in
our patients. The reasons for these marked differences
are not clear as definitions of coma were identical. The
most dramatic differences are noted in terms of outcome
from coma secondary to infections. Whereas nearly 78%
of Matuja's'? and Rwiza's'? patients with cerebral malaria
made a good recovery none of our 57 patients comatose
secondary to infection did so. The quality of medical care
appears to be similar. Indeed our hospital is one of the only
15 institutes in Neurology in India, which provide very
sophisticated services with strong supporting departments
of neuroradiology, neurosurgery, microbiology, neuro-
pathology and anaesthesia.

Prospective studies of comatose patients in a care-
fully designed multicentre study may help explain these
differences and suggest solutions. Our results reinforce
the need for such a study which should include compara-
ble centres in Africa and Asia given the resource scarcity
and similar disease pattern in our regions. The study's
aims should include the provision of definitive guidelines
about the prognosis of coma, use of respirators, etc. Such
a study should also provide extended follow ups and note
outcome at six months, 1 year and 2 years after onset of
coma. Finally, we see a need to initiate discussion in the
lay press about intensive care units, their relevance and

benefits with regard to the larger issues of resource
allocation and patient outcome in the context of the rather
grim reality of health indices in India.
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