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Background & objectives: Differential diagnosis of Crimean-Congo haemorrhagic fever (CCHF) from
other acute febrile illnesses with haemorrhagic manifestation is challenging in India. Nosocomial infection
is a significant mode of transmission due to exposure of healthcare workers to blood and body fluids of
infected patients. Being a risk group 4 virus, laboratory confirmation of infection is not widely available.
In such a situation, early identification of potential CCHF patients would be useful in limiting the spread
of the disease. The objective of this study was to retrospectively analyse clinical and laboratory findings
of CCHF patients that might be useful in early detection of a CCHF case in limited resource settings.

Methods: Retrospective analysis of clinical and laboratory data of patients suspected to have CCHF
referred for diagnosis from Gujarat and Rajasthan States of India (2014-2015) was done. Samples were
tested using CCHF-specific real time reverse transcription (RT)-PCR and IgM ELISA.

Results: Among the 69 patients referred, 21 were laboratory confirmed CCHF cases of whom nine had
a history of occupational exposure. No clustering of cases was noted. Platelet count cut-off for detection
of positive cases by receiver operating characteristic curve was 21.5x10°1 with sensitivity 82.4 per cent
and specificity 82.1 per cent. Melaena was a significant clinical presentation in confirmed positive CCHF
patients.

Interpretation & conclusions: The study findings suggest that in endemic areas thrombocytopenia and
melaena may be early indicators of CCHF. Further studies are needed to confirm these findings.
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Crimean-Congo haemorrhagic fever (CCHF) is a
life-threatening viral haemorrhagic fever!, endemic in
several countries across Africa, Asia, Eastern Europe
and the Middle East?. The existence of CCHF in India
was first documented during a nosocomial outbreak
in Gujarat in 20113. However, a cross-sectional
serosurvey of CCHF among livestock in 22 States in
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India during 2013-2014 has suggested countrywide
existence of antibody against this pathogen among
animals®. Clinical presentation of CCHF is variable,
ranging from mild non-specific febrile illness to multi-
organ failure, shock and haemorrhage. In India, this
disease needs to be differentiated from other infections
such as dengue, leptospirosis, rickettsiosis, brucellosis,
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Q fever and other haemorrhagic fevers®’. Secondary
infection commonly occurs due to human-to-human
transmission through percutaneous/mucosal exposure
to blood and body fluids containing the virus. This
transmission takes place most often among healthcare
workers in hospital settings, thus posing a significant
nosocomial hazard®. Early identification and isolation
of suspected CCHF patients is, therefore, important,
so that preventive measures and precautions could be
taken to limit the spread of disease.

Since CCHF virus is a biosafety level 4 pathogen
testing is usually performed at referral laboratories
and this process takes time to transport the specimen
and getting the result. This increases the time of
contact with other people and thus the risk of causing
secondary infection, if suspected cases are not isolated
immediately. Criteria previously established for CCHF
are predictors of severity in identified cases and include
an array of laboratory findings which may not be
readily available in a resource-limited endemic setting.
In this study an attempt has been made to identify
predictors of CCHF, from clinical and commonly
available laboratory tests, in endemic areas. This will
help in early identification of suspected cases and
timely adoption of prevention and control strategies to
limit the spread of infection.

Material & Methods

Retrospective analysis of clinical and laboratory
data of patients suspected to have CCHF referred from
different locations of Gujarat and Rajasthan States of
India was carried out. Data were recorded on a standard
proforma provided by National Institute of Virology
(NIV), Pune. Information on patients suspected to have
CCHF whose samples were negative for Dengue NS1
and IgM ELISA were referred between January 2014
and September 2015, was analyzed. A suspected patient
is defined as an individual with abrupt onset of high fever
>38.5°C with one of the following symptoms: severe
headache, myalgia, nausea, vomiting and/or diarrhoea
with a history of tick bite within 14 days before the
onset of symptoms; or history of contact with tissues,
blood or other biological fluids from a possibly infected
animal within 14 days prior the onset of symptoms;
or healthcare workers in healthcare facilities, with a
history of exposure to a suspect, probable or laboratory-
confirmed CCHF patient, within 14 days before the
onset of symptoms. Probable CCHF patient is defined
as a suspected CCHF patient fulfilling, in addition, the
following criteria: thrombocytopenia <50,000/ul and
two of the following haemorrhagic manifestations:

haematoma at an injection site, petechiae, purpuric
rash, rhinorrhagia, haematemesis, haemoptysis,
gastrointestinal ~ (GI)  haemorrhage,  gingival
haemorrhage or any other haemorrhagic manifestation
in the absence of any known precipitating factor for
haemorrhagic manifestation. A confirmed CCHF
patient is one who is laboratory-confirmed®. Samples
were tested at the Maximum Containment laboratory
at NIV, Pune, using CCHF virus-specific real-time
reverse transcription-polymerase chain reaction (RT-
PCR) and IgM ELISA. In addition, anti-CCHF IgM
antibodies were also screened for all the samples’.
Approval for the study was obtained from Institutional
Human Ethics Committee, NIV, Pune.

Statistical analysis: Descriptive analysis was performed
for the studied variables. Proportion comparisons for
categorical variables were performed using Chi-square
tests. Mean comparisons for continuous variables were
performed using independent group ¢ test and Mann—
Whitney test. Receiver operating characteristic (ROC)
curve was used for determination of cut-off values.
Multivariable logistic regression analysis was carried
out on significant univariate predictors using forwards
stepwise procedure.

Results

During the study period, samples from 69 clinically
suspected cases of CCHF were referred for diagnosis
to NIV, Pune. Twenty one (30.4%) were confirmed
by laboratory testing. Nine of these 21 patients had
a history of occupational exposure (shepherd, farmer
and staff nurse). Demographics of confirmed patients
showed that they were referred to tertiary care centres
in several locations across Gujarat State. Only sporadic
cases were observed. Average time to diagnosis of
confirmed cases was 6+2.8 days including transport
time. The majority of laboratory-confirmed CCHF
patients were recorded among adult males (16/21).
Mean age of CCHF confirmed patients was 38+10 yr,
which was significantly higher than those who tested
negative for CCHF (P<0.01). Case fatality rate of 33
per cent (7/21) was noted. Three nursing staffs who
came in contact with a fatal case of CCHF developed
the disease, of whom one died.

All suspected patients presented with fever.
Headache and myalgia were observed in more than half
of the patients. GI symptoms including nausea, vomiting
and diarrhoea were significantly associated with CCHF
positivity (Table I). Haemorrhage was observed from
different sites including GI, mucosal and cutaneous. Site
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Table I. Clinical history and laboratory findings in Crimean-Congo haemorrhagic fever positive and negative patients

Symptom Positive (n=21) Negative (n=48) OR (95% CI) P
History: All belong to endemic area

Signs and symptoms
Fever 21 41 NC
Headache 11 18 1.8333 (0.6501-5.1701) 0.249
Myalgia 11 16 2.2 (0.7732-6.2600) 0.136
Nausea 14 13 5.3846 (1.7775-16.3121) 0.002
Vomiting 16 23 3.4783 (1.0982-11.0166) 0.029
Petechial rash 2 3 1.5926 (0.245-10.3531) 0.624
Epistaxis 4 7 1.3782 (0.3564-5.3287) 0.641
Haematemesis 9 7 4.3929 (1.3515-14.2783) 0.010
Melaena 7 2 11.5(2.14-61.7978) 0.001
Additional signs and symptoms
Abdominal pain 9 10 2.85(0.9392-8.6484) 0.060
Anorexia 8 9 2.6667 (0.8523-8.3434) 0.086
Diarrhoea 9 9 3.25(1.052-10.0405) 0.036
Jaundice 5 9 1.3542 (0.3925-4.6722) 0.631
Chills 2 7 0.6165 (0.1169-3.2522) 0.566
Arthralgia 3 2 3.8333 (0.5906-24.8809) 0.136
Breathlessness 4 6 1.6471 (0.4123-6.5794) 0.477
Altered sensorium 5 17 0.5699 (0.1777-1.8278) 0.341
Laboratory parameters
Leucopoenia (WBC <3x10%/1) 7/15 6/21 2.18 (0.55-8.76) 0.265
Leucocytosis (WBC >9x10/1) 3/15 9/21 0.33 (0.07-1.54) 0.151
Platelets <100x10%/1 17/17 25/28 NC
Prolonged PT (>13/sec) 9/10 14/16 1.28 (0.10-16.34) 0.846
Prolonged PTT (>30/sec) 4/4 3/7 NC
AST >100 U/l 11/11 14/17 NC
ALT >100 U/l 14/17 13/19 2.15(0.44-10.43) 0.335
Creatinine >1.7 mg/dl 7/14 14/25 0.78 (0.21-2.91) 0.718
PT, prothrombin time; PTT, partial thromboplastin time; AST, aspartate aminotransferase; ALT, alanine aminotransferase;
WBC, white blood cell; CI, confidence interval; OR, odds ratio; NC, non conclusive

of first bleeding was variable. Haemorrhage was also
noted in all fatal cases. The occurrence of haematemesis
(P=0.01) and melaena (P<0.001) was significant,
whereas cutaneous haemorrhage was not significant
(Table I). Multivariable logistic regression was carried
out on platelet counts (logarithmic transformation
was used), melaena, haematemesis, nausea, vomiting
and diarrhoea. Among these six predictors, three were
significant. Adjusted odds ratio for platelet count was
0.05 [95% confidence interval (CI) 0.006-0.412],
melaena was 14.6 (95% CI 1.3-163.5) and for nausea
9.1 (95% CI 1.3-64.2), indicating an independent

association of these predictors with CCHF positive
cases. The fitted model Nagelkerke R* was 54.7 per cent.
Respiratory symptoms were uncommon. Neurological
complications (5/21) were noted only among fatal cases.

Among the laboratory findings of CCHF
confirmed cases, the most significant finding was
thrombocytopenia, with platelet count <100,000/ul
noted in all cases. The mean platelet count (17.9x10%/1)
of CCHF confirmed patients was also significantly
reduced (P<0.001). ROC curve gave area under
curve 0.83 (95% CI 0.70-0.95) (Table I). The cut-off
value (ROC curve) for platelet count of 21.5x10%1
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Table II. Laboratory investigations of Crimean-Congo haemorrhagic fever positive and negative patients

IQR, interquartile range

Clinical parameter No. of patients (n) Mean+SD Median (IQR) P
Age (yr)

positive 20 38.7+10.4 38.5 (30-45) <0.01
negative 48 26.8+17.5 23.5(14-37.5)

Bilirubin (mg/dl)

positive 11 2.3+2.2 1.9 (0.3-3.6) 0.26
negative 15 3.5+£2.6 3.2 (1.5-5.4)

Blood urea (mg/dl)

positive 8 109.6+66.1 93 (56-168.5) 0.30
negative 14 87.4+69.6 68.4 (34.9-94)

Platelet count (x10°/1)

positive 17 17.90£11.78 15.00 (10.00-20.00) <0.001
negative 28 55.84+42.05 49.00 (32.50-72.80)

TLC (x10°/1)

positive 15 5.85+5.43 3.700 (2200-6700) 0.16
negative 21 11.29+13.19 7.000 (2950-12500)

AST (U/1)

positive 11 2246.8+3783 400 (134-2638) 0.86
negative 17 2019.9+£3399.6 504 (154-1807)

ALT (U/1)

positive 17 597.5+684.4 380 (162-722) 0.96
negative 19 1121.4+1587.7 458 (76.3-2049)

Serum creatinine (mg/dl)

positive 14 2.3+1.8 1.7 (0.9-2.5) 0.78
negative 25 2.4+£1.8

TLC, total leucocyte count; AST, aspartate aminotransferase; ALT, alanine aminotransferase; SD, standard deviation;

had sensitivity of 82.4 per cent and specificity of
82.1 per cent. Using a cut-off of 100 U/1, higher alanine
aminotransferase (ALT) levels were noted (14/17).
Mean leucocyte count of positive cases was below
normal (5.9x10°1) as compared to CCHF negative
patients (11.3x10%1) (Table II). Although blood urea
and creatinine levels were raised, these were not
significant and only one case of renal failure occurred.
Based on our results, decision tree for identification of
suspected CCHF was drawn (Figure).

Discussion

The wide geographical distribution of the vector,
Hyalomma spp. tick has made CCHF virus the
second most widespread of all medically important
arboviruses, after dengue virus'®!". The variable clinical
spectrum of disease makes it difficult to identify CCHF
in countries where tropical febrile illnesses commonly

occur. Previously, awareness in India about this disease
was minimal. However, after a nosocomial outbreak
in Gujarat in 2011°% it was recognized that CCHF
could also be a cause of febrile infection and viral
hemorrhagic fever.

In the present study, an attempt was made to
understand whether history, clinical features and
routine haematology and biochemical findings could
provide a clue to identify suspected cases of CCHF in
endemic areas. Although CCHF patients commonly
present with fever, headache, myalgia and fatigue'’,
nausea, vomiting and diarrhoea are also noted'>'.
These GI manifestations were found to be of significant
in our study. Although nausea was independently
associated with cases, it is a non-specific finding and
may occur in many infections. Even though CI for
melaena was wide, it emerged as an important factor
for identification of patients.
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Patients from CCHF endemic area
With fever, bleeding manifestations
J

Rule out
dengue by
NS1/IgM/real-time RT-PCR

‘/ DENGUE POSITIVE : |
TREATMENT

[ DENGUE NEGATIVE ]

May be CCHF if:
Bleeding manifestations including melaena
Platelet count < 21,500/l
ALT > 100 IU/ml

v

e Isolation and management of patients
o Precautions for healthcare workers
e Send sample for confirmation.

CCHF

Confirmed ? Check for other

’ If CCHF negative:
infections

Adequate )
supportive
treatment

Figure. Decision tree for diagnosis of Crimean-Congo haemorrhagic
fever (CCHF). ALT, alanine aminotransferase.

Several criteria'>'*!” have been devised for
CCHEF. However, most of these are designed as
predictors of severity in identified cases and include
an array of laboratory findings. All these tests may
not be readily available in a resource-limited endemic
setting. It is essential to evolve a simple method to
identify suspected cases of CCHF in such settings.
We, therefore, concentrated on a few haematological
and biochemical tests, as these investigations are
usually available even at peripheral centres and could,
therefore, provide a quick clue to the diagnosis of
CCHF. The minimum investigations to be performed
would be complete haemogram and liver function
tests. Platelet counts less than 21.5x10%1, ALT >100
U/l and leucopenia or low normal leucocyte count
could be suggestive of CCHF. Such patients would
need to be referred for confirmatory testing.

Our laboratory data showed persistence of viral
RNA in urine even on day 12 of illness'®. Such patients
can spread the disease rapidly to fellow patients or
attending healthcare workers. This underlines the need
for early identification of potential cases of CCHF.

It is important to differentiate CCHF from other
tropical febrile illnesses such as dengue, leptospirosis
and malaria. Available literature suggests that although
leptospirosis is associated with thrombocytopenia,

leucocyte counts are normal or raised and neutrophilia
is documented". Clinical picture is also different with
pulmonary and renal involvement.

Severe haemorrhage is seen in five per cent of
severe malaria patients®. A study from Pakistan?!
showed that up to 12 per cent of malaria patients
might have platelet counts between 25 and 50x10%/1.
However, count below 20x10%1 as observed in our
study was not usually found.

Dengue fever is an important differential diagnosis
of CCHF as it is also associated with leucopenia,
thrombocytopenia and raised ALT*?*. Early clinical
presentation of dengue fever and CCHF may be
similar, characterized by headache, myalgia and
nausea and vomiting?. Although thrombocytopenia is
documented, mean platelet count is not usually below
50x10%1. Leucopenia and raised ALT are observed, but
ALT >100 U/I is uncommon.

In severe dengue [dengue haemorrhagic fever
(DHF)], low platelet counts, even below 20x10%1 are
documented along with ALT >100 U/I*. Such cases
may be difficult to distinguish from CCHF. Cutaneous
haemorrhage was found to be more common in DHF?2%,
in contrast to our study where it was not a significant
finding. Further, testing for dengue is usually available
at most centres and the disease can be quickly ruled out
or confirmed by NS1 antigen or IgM detection.

The key to management of CCHF is prompt and
adequate supportive treatment. Although ribavirin is
increasingly being used, yet there are no definitive data
on the efficacy of antiviral therapy for CCHF*2627,

Our study had some limitations. Viral load, which
can be an independent predictor of mortality, was not
studied. The small sample size was another limitation.
The complete data for all the patients could not be
traced. History of exposure or tick bite was also
difficult to document.

In conclusion, our findings show that haemorrhagic
manifestations including melaena, low platelet count
and raised ALT may provide a clue to early suspicion
of CCHF in areas known to have this infection, before
the availability of confirmatory diagnosis. Further
studies are necessary to substantiate these findings.
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