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Abstract
Objective: Chikungunya is generally a mild disease, rarely requiring Intensive Care Unit (ICU) admission. However, certain populations may
develop organ dysfunction necessitating ICU admission. The purpose of the study was to assess the clinical profile and course of chikungunya
patients admitted to the ICU, and to ascertain factors linked with poor outcome. Methods: All patients with chikungunya admitted to ICU
were included in the study. Admission Acute Physiology and Chronic Health Evaluation (APACHE) II score and sequential organ failure
assessment (SOFA) score were calculated. Primary outcome measured was 28‑day mortality and secondary outcomes measured were length
of hospital and ICU stay and the need for vasopressor support, renal replacement therapy (RRT), and mechanical ventilation (MV). Logistic
regression analysis was performed to identify factors predicting mortality. Results: The most common complaints were fever (96.67%) and
altered sensorium (56.67%). Mean admission APACHE II and SOFA scores were 17.28 ± 7.9 and 7.15 ± 4.2, respectively. Fifty‑one patients
had underlying comorbidities. Vasopressors were required by 46.76%; RRT by 26.67%, and MV by 58.33%, respectively. The 28‑day
mortality was 36.67%. High APACHE II score (odds ratio: 1.535; 95% confidence interval: 1.053–2.237; P = 0.026) and need for dialysis
(odds ratio: 833.221; 95% confidence interval: 1.853–374,664.825; P = 0.031) could independently predict mortality. Conclusions: Patients
with chikungunya fever may require ICU admission for organ failure. They are generally elderly patients with underlying comorbidities.
Despite aggressive resuscitation and organ support, these patients are at high risk of death. Admission APACHE II score and need for dialysis
may predict patients at higher risk of death.
Keywords: Acute Physiology and Chronic Health Evaluation II score, chikungunya, sequential organ failure assessment score, viral
tropism

Introduction
Chikungunya is a rapidly emerging health problem, especially
in developing countries, causing about 3 million infections
each year. It is estimated that about 1.3 billion people are living
in areas at risk of chikungunya virus (CHIKV) transmission.[1]
CHIKV is a single‑stranded RNA virus belonging to
the alphavirus genus of the family Togaviridae. It is an
arthropod‑borne virus transmitted to humans primarily by the
bite of Aedes aegypti mosquito. CHIKV infection is usually
a benign disease classically associated with fever, rash,
myalgia, and arthralgia. Severe forms of CHIKV infection,
though rare, have been reported in the past with occurrence
of CHIKV‑related deaths.[2‑4]

in 1963 in Calcutta.[6] After a dormancy of nearly 41 years, a
number of outbreaks of chikungunya have been reported in
India and Southeast Asia, over the past decade.[7,8]
Up until 1973, the attack rate of chikungunya in India was
37.5%, which considerably rose to 45% in the 2006 epidemic.[9]
Even though no deaths were directly attributable to the disease,
an increased mortality rate was observed during the epidemic
when compared to previous year death rates.
Organ dysfunction in CHIKV infection may manifest as
encephalopathy or encephalitis, respiratory failure, hepatic
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The first outbreak of chikungunya infection dates back to 1952
in Tanzania,[5] while in India, the first outbreak was reported
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impairment, renal impairment, bleeding manifestations, and
cardiovascular dysfunction or collapse.[10] Such patients require
rigorous monitoring and care, and their outcome depends
on early recognition and aggressive management of shock
and organ failure. The need for Intensive Care Unit (ICU)
admission for severe chikungunya infection was first reported
during the Reunion Island epidemic in 2006.[4] Over the past
couple of years, we have witnessed an increasing need for ICU
admission in patients with chikungunya infection.[2,3]
The objective of our study was to observe the clinical profile,
laboratory parameters, ICU course, complications, and
outcome of critically ill patients with CHIKV infection and to
identify any risk factors associated with increased mortality.

Methods
This was a prospective, observational study conducted in the
medical ICUs of a tertiary care hospital in New Delhi, India,
over a period of 6 months, from May 2016 to October 2016.
All adult patients diagnosed with chikungunya and admitted
to the ICU were included in the study. Infection was confirmed
either by positive reverse transcriptase‑polymerase chain
reaction assay (Geno Sen’s chikungunya) or by the presence of
serum immunoglobulin‑M antibodies (Advantage chikungunya
IgM card – J. Mitra and Co. Pvt. Ltd.) to CHIKV. The study
protocol was approved by the Institutional Ethics Committee.
All patients underwent a detailed clinical examination. Routine
investigations such as complete hemogram, kidney function
tests, liver function tests, coagulation profile, and chest
X‑ray were done for all patients on admission. Standardized
proforma was used to collect and analyze the clinical and
laboratory data. Since there is no specific antiviral therapy for
CHIKV infection, patient management was mainly directed
toward symptom relief, optimizing hemodynamic parameters,
and organ support.
Severity of illness and organ failure was assessed by Acute
Physiology and Chronic Health Evaluation (APACHE) II
score[11] and sequential organ failure assessment (SOFA)
score,[12] respectively, calculated at the time of ICU admission.
Organ failure was defined as a SOFA score >2 for that particular
organ system. Admission lactate values were recorded. Sepsis
and septic shock were defined as per Sepsis 3.0 definition.[13]
The primary outcome measured was 28‑day mortality and
the secondary outcomes measured were the length of stay in
hospital, length of stay in ICU, and the need for vasopressor
support, renal replacement therapy (RRT), and mechanical
ventilation (MV).
Nonsurvivors were defined as those who died either during
their ICU stay or within 28 days of ICU discharge.

Statistical analysis

We used SPSS version 22.0 (SPSS Inc., Chicago, IL, USA)
software for the statistical analysis. The means of continuous
variables were compared using Student’s t‑test, and the
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categorical variables were compared using Chi‑square test
or Fisher’s exact test as appropriate, with P < 0.05 being
considered statistically significant. Univariate and multivariate
logistic regression analyses were performed to assess factors
predicting mortality.

Observations and Results
Out of the total 756 admissions during the study period,
sixty patients, who were diagnosed with acute chikungunya
infection, were included in the study. Our study population
had a male predominance, there being 43 males (71.67%) and
17 females (28.33%). The mean age was 65.72 ± 17.4 years,
with an age range of 18–88 years. Fifty‑one patients (85%)
suffered from underlying comorbidities such as diabetes
mellitus (DM), hypertension (HTN), hypothyroidism, ischemic
heart disease (IHD), Parkinson’s disease, myasthenia gravis,
and chronic kidney disease.
The most common complaints were fever (96.67%) followed
by altered sensorium (56.67%) [Table 1]. Rash (8.33%) and
bleeding manifestations (3.33%) were rare. The most common
reason for ICU admission was altered sensorium which
was seen in 31 patients (51.67%) [Table 2]. Other reasons
for ICU admission were sepsis and shock in ten patients,
respiratory failure in nine patients, seizures in two patients,
and arrhythmia, decreased urine output, myasthenic crisis,
Guillain‑Barré syndrome, and focal neurological deficit in
one patient each. Three patients were admitted to the ICU
after cardiac arrest. Two of these three patients suffered from
aspiration pneumonia secondary to low Glasgow coma scale
score while one patient had multiorgan dysfunction which led
to cardiac arrest. All three patients were elderly and suffered
from multiple comorbidities such as DM, HTN, chronic
obstructive pulmonary disease, and IHD.
The mean lactate level on admission was 2.88 ± 3.3. Mean
admission APACHE II and SOFA scores were 17.28 ± 7.9
Table 1: Most common presenting complaints (n=60)
Parameter
Fever
Altered mental status
Joint pains
Breathlessness
Vomiting
Oligura/anuria
Cough
Rash
Loose motions
Seizure
Bleeding
Abdominal pain
Hemiparesis
Quadriparesis
Chest pain

n (%)
58 (96.67)
34 (56.67)
23 (38.33)
18 (30)
12 (20)
8 (13.33)
7 (11.67)
5 (8.33)
5 (8.33)
4 (6.67)
2 (3.33)
2 (3.33)
1 (1.67)
1 (1.67)
1 (1.67)
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and 7.15 ± 4.2, respectively. The most common organ
failure was cardiovascular (36.67%), followed by respiratory
failure (28.33%) and renal failure (25%). MV was required
in 58.33%, vasopressors by 46.67%, and RRT by 26.67%
cases, respectively. The average total number of days on
MV was 5.88 ± 9.5, RRT was 0.9 ± 2.3, and vasopressor
support was 2.1 ± 3.2. The mean length of ICU stay was
10.23 ± 10.9 days, while the average duration of hospital stay
was 15.15 ± 13.1 days. The primary outcome, i.e., the 28‑day
mortality, was 36.67%.
Six factors, which were statistically significant in univariate
analysis [Table 3], serum lactate levels, APACHE II score,
SOFA score, and need for MV, RRT, and vasopressors, were
Table 2: Intensive Care Unit admission criteria (n=60)
ICU admission criteria

n (%)

Altered mental status
31 (51.67)
Sepsis and shock
10 (16.67)
Respiratory failure
9 (15)
Post‑CPR status
3 (5)
Seizures
2 (3.33)
Arrhythmia
1 (1.67)
Myasthenia crisis
1 (1.67)
AKI
1 (1.67)
GBS
1 (1.67)
Hemiparesis
1 (1.67)
ICU: Intensive Care Unit; CPR: Cardiopulmonary resuscitation;
AKI: Acute kidney injury; GBS: Guillain‑Barré Syndrome

analyzed in a multivariate analysis model. On multivariate
analysis, only two parameters, i.e., high APACHE II
score (odds ratio, 1.53; 95% confidence interval: 1.05–2.24;
P = 0.030) and need for RRT (odds ratio, 946.63; 95%
confidence interval: 1.85–374664.83; P = 0.031) could
independently predict mortality.

Discussion
Majority of patients with chikungunya infection exhibit a
self‑limiting disease. There are no known predictors for the
development of severe life‑threatening disease. However,
extremes of age and preexisting comorbidities increase
the risk for such severe disease and may necessitate ICU
admission.[14] Timely diagnosis, aggressive therapy, and careful
observation for deterioration would help improve outcome
in such patients. However, the presence of any organ failure
may indicate a more serious form of disease requiring ICU
admission and may be associated with increased mortality.
We observed a staggering 28‑day mortality of 36.67% in our
study. Admission APACHE II score and need for RRT were
found to be independent predictors of mortality.
In our study population, the mean age was 65.72 years,
signifying an older age group being more commonly
affected with the severe form of the disease. However,
there was no significant age difference between survivors
and nonsurvivors. Males were more commonly affected as
compared to females. A majority (85%) of our patients had
preexisting comorbidities. This is in agreement with previous

Table 3: Comparison of baseline patient characteristics between survivors and nonsurvivors
Parameter

Overall (n=60), n (%)

Survivors (n=38), n (%)

Nonsurvivors (n=22), n (%)

P

Age (years)
65.72±17.4
63.05±19.3
70.32±12.8
0.12
Gender
Male
43
25
18
0.241
Female
17
13
4
Comorbidities
51 (85)
32 (84.21)
19 (86.36)
0.822
APACHE II score
17.28±7.9
12.84±5.3
24.96±5.6
<0.0001
SOFA score
7.15±4.2
5.05±2.6
10.95±3.7
<0.0001
Cardiovascular failure
22 (36.67)
7 (18.42)
15 (68.18)
<0.0001
Respiratory failure
17 (28.3)
5 (13.16)
12 (54.55)
0.001
Renal failure
15 (25)
2 (0.35)
13 (56.52)
<0.0001
Neurology failure
15 (25)
8 (21.05)
7 (31.82)
0.372
Coagulation failure
7 (11.67)
1 (2.63)
6 (27.27)
0.004
Hepatobiliary failure
Nil
Nil
Nil
NA
Lactate
2.88±3.3
2.02±1.91
4.37±4.6
0.004
Vasopressor support
28 (46.67)
11 (28.95)
17 (77.27)
<0.0001
Renal replacement therapy
16 (26.67)
1 (2.63)
15 (68.18)
<0.0001
Mechanical ventilation
35 (58.33)
15 (39.47)
20 (90.91)
<0.0001
ICU length of stay
10.23±10.9
10.39±11.4
9.95±10.2
0.881
Hospital length of stay
15.15±13.1
15.79±13.6
14.04±12.4
0.624
Number of days on MV
5.88±9.5
5.03±10
7.36±8.5
0.363
Number of sessions of RRT
0.9±2.3
0.026±0.16
2.41±3.3
<0.0001
Number of days on vasopressors
2.1±3.2
1.11±2.1
3.82±4
<0.0001
P<0.05 is considered significant. APACHE: Acute Physiology and Chronic Health Evaluation; SOFA: Sequential organ failure assessment; MV: Mechanical
ventilation; RRT: Renal replacement therapy; NA: Not available; ICU: Intensive Care Unit
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studies,[2,4,15] wherein a more severe form of disease was
witnessed in patients with known debilitating conditions.
The most common symptom at presentation was fever followed
by altered mental status. The most common reason for ICU
admission was altered mentation. This is in sync with the
study by Lemant et al.,[3] wherein encephalopathy was the
most common manifestation for ICU admission. Similarly,
in a study by Crosby et al.,[2] 17% of the admitted patients
presented with neurological dysfunction possibly related to
CHIKV infection.
Sepsis and shock needing intensive care were seen in
ten patients and was the second most common reason
for ICU admission. Sepsis and shock though considered
uncommon with chikungunya have been reported during the
Caribbean outbreak in 2013–2014,[2] and in some patients
from Venezuela [15] and Colombia. [16] Although the exact
pathophysiology for hemodynamic failure is unknown, it may
be similar to that observed in other arbovirus diseases such
as dengue fever.
The mean admission APACHE II score in our study was
high (17.28 ± 7.9) further underlining the severity of the
disease, with a significant difference between survivors and
nonsurvivors (P < 0.0001). However, APACHE II score is not
specific for chikungunya infection and only helps assess the
severity of illness, to determine which patients may have an
unfavorable outcome.
The mean SOFA score on admission was high, but there was
no significant difference between survivors and nonsurvivors
on multivariate analysis.
Organ failure scores showed that the most common organ
failures (in decreasing order of frequency) were cardiovascular
followed by respiratory, renal, neurological, and coagulation.
Even though a few patients had transaminitis, none had
hepatobiliary failure. Only the need for RRT showed
statistically significant difference between survivors’ and
nonsurvivors. A similar study in Yemen showed that about
220 patients with chikungunya, had acute renal failure
with 78 (35%) of these, needing dialysis and 59 (27%) of
those succumbed to illness.[17] These observations highlight
the neurological and myocardial tropism exhibited by the
CHIKV.[18]
The 28‑day mortality of 36.67% in our study population is
higher than that reported in past literature.[2,4] This may be
explained by the fact that our study population comprised of
severe cases of chikungunya admitted to the ICU of a tertiary
care setup and not the overall number of chikungunya cases
admitted to the hospital.

Limitations

Although this is one of the larger studies conducted in
chikungunya patients admitted in ICU, our study did have
a few limitations. This was a single‑center study, conducted
at a tertiary care hospital with advanced facilities and hence
8

application of results to the population as a whole may be
difficult.

Conclusions
Patients with severe form of chikungunya may require ICU
admission with early institution of aggressive organ support
and care. A higher APACHE II score is associated with a
poorer outcome.
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