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Abstract

Background: The prevalence of dengue viral infection has tended to rise globally in the recent decades. In India the burden
and prevalence of dengue viral infection is increasing as trends reported globally. Hence, along with global pandemic
concern dengue has become major public health concern in India. Dengue is an emerging epidemic disease and several
outbreaks among every state of India is being reported from time to time.

Material & Methods: The present cross-sectional study includes 50 Patients who had dengue IgM antibody positive were
enrolled from outdoor and from ward by simple random sampling. Clearance from Institutional Ethics Committee was taken
before start of study. Written informed consent was taken from each study participant.

Results: 10 (20%) patients had normal serum ALT levels, 13 (26%) patients had serum ALT levels raised less than Two-folds,
12 (24%) patients had serum ALT levels raised more than Two-folds, 11 (22%) patients had serum ALT levels raised more
than four-folds and 04 (8%) patients had serum ALT levels raised more than ten folds. Among the total study participants 7
(14%) had normal serum AST levels, 14 (28%) patients had serum AST levels raised less than Two-folds, 14 (28%) patients
had serum AST levels raised more than Two-folds, 12 (24%) patients had serum AST levels raised more than four-folds and
03 (6%) patients had serum AST levels raised more than ten folds.

Conclusion: Liver function deterioration in dengue fever was varied from normal range of biochemical markers to raised
liver function markers. AST elevation was more statistically significant than ALT. Hyperbilirubinemia and raised alkaline
phosphatase levels were reported. Low serum albumin levels were associated with critical phase of the liver disease.
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Introduction:

According to the World Health Organization about
forty percent of the world’s population reported that
in current scenario is at risk for encountering dengue
viral infection (1). The prevalence of dengue viral
infection has tended to rise globally in the recent
decades (2). In Inia the burden and prevalence of
dengue viral infection is increasing as trends reported
globally. Hence, along with global pandemic concern
dengue has become major public health concern in
India. Dengue is an emerging epidemic disease and
several outbreaks among every state of India is being
reported from time to time (3). The etiology behind
dengue is reported as vector borne viral diseases
which is transferred to humans by the bite of the
infected Aedes mosquito. It was also reported that
the number of dengue vector (Aedes mosquito) also
increased which is also contributing in the high
prevalence of dengue viral infections (4).

World health organization also reported that as the
high prevalence of dengue infection seen worldwide
it requires immediate action and planning to combat
the situation. There were also reported of
metastasize of dengue viral infection exponentially
breeching the geographical borders (5). It is reported
that globally more than 2.5 billion of population living
in the areas which are endemic for dengue viral
infection. Approximately near about 50 million new
dengue infections reported each year with estimated
mortality of more than 25000 globally (6). The
estimated incidence rate of dengue infections are 1%
of global population while estimated mortality among
them is approximately 20% (2). Due to its high
incidence and prevalence rates of dengue viral
infections in India, national vector borne diseases
control program is initiated for integrated
management of vector, surveillance and monitoring
and diseases prevention along with treatment (7).
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Dengue viral infections were classified among dengue
fever, undifferentiated fever and dengue
hemorrhagic fever and dengue shock syndrome (8).
The classical signs and symptoms of dengue
infections were fever, headache, myalgia and
arthralgia sometimes bleeding manifestations and
also shock was reported. The exact clinical picture is
varying from subject to subject which depends on
serotype of dengue virus, immunity status and sub
type of dengue fever. The complete clinical profile
should be evaluated before the treatment protocol to
save the patient’s life. Dengue fever affects multiple
organ systems namely nervous system, heart and
liver, which resulting in encephalitis, myocarditis and
hepatitis. Hence, present study was conducted to
assess the liver function among patients of dengue
fever.

MATERIALS & METHODS

The present cross-sectional study was conducted at
department of general medicine of NIMS Medical
Collage, Jaipur. The study duration was of six months
from February 2016 to July 2016. A sample size of 50
was calculated at 95% confidence interval at 5%
acceptable margin of error by epi info software
version 7.2. Patients who had dengue IgM antibody
positive were enrolled from outdoor and from ward
by simple random sampling. Clearance from
Institutional Ethics Committee was taken before start
of study. Written informed consent was taken from
each study participant.

The data were collected by detailed history, general
physical and clinical examination from each patient
(more than 15 years of age) after taking the written
consent. Patients who had typhoid, malarial diseases,

scrub typhus or patients with existing liver disease
were excluded from the present study. All study
participants were subjected for routine blood
investigation for complete blood count and liver
function test and ELISA for dengue serology. Data
analysis was carried out using SPSS v22. All tests were
done at alpha (level significance) of 5%; means a
significant association present if p value was less than
0.05.

RESULTS

In the present study we enrolled 50 patients who
were aged from 16 to 63 years. The mean age of the
enrolled patient was 34.25 + 8.14 years. There was no
patient in the present study who aged less than 15
years of age. Out of total patients diagnosed dengue
IgM antibody positive 62% were male and 38% were
females. All of these patients with dengue viral fever
were subjected for routine blood investigation for
complete blood count and liver function test and
ELISA for dengue serology. Among the total study
participants 10 (20%) had normal serum ALT levels,
13 (26%) patients had serum ALT levels raised less
than Two-folds, 12 (24%) patients had serum ALT
levels raised more than Two-folds, 11 (22%) patients
had serum ALT levels raised more than four-folds and
04 (8%) patients had serum ALT levels raised more
than ten folds. Among the total study participants 7
(14%) had normal serum AST levels, 14 (28%) patients
had serum AST levels raised less than Two-folds, 14
(28%) patients had serum AST levels raised more than
Two-folds, 12 (24%) patients had serum AST levels
raised more than four-folds and 03 (6%) patients had
serum AST levels raised more than ten folds. (Table

1)

Table 1: Range of aminotransferase elevations in dengue fever.

Normal

<Two-fold rise

Two-four-fold rise

Four-tenfold rise

>Tenfold rise

ALT (%) | AST (%)
10 (20%) | 7 (14%)
13 (26%) | 14 (28%)
12 (24%) | 14 (28%)
11 (22%) | 12 (24%)
04 (8%) | 03 (6%)

In the present study, out of total 50 study participants, on the assessment of liver function it was found that, 6
(12%) patients had bilirubin levels raised more than two folds, 15 (30%) patients had raised alkaline phosphatase
levels and 7 (14%) patients had raised serum globulins levels. out of total 50 study participants, 29 (58%)
patients had normal serum proteins levels and 21 (42%) patients had serum proteins levels below normal range.
out of total 50 study participants, 30 (60%) patients had normal serum albumin levels and 20 (40%) patients had

serum albumin levels below normal range.
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Table 2: Ranges of increased bilirubin, alkaline phosphatase and globulin levels.

Tests Number of patients (%)
Liver function test parameters | Bilirubin > 2mg/dI 6 (12%)
Alkaline phosphatase increased | 15 (30%)
Serum globulins increased 7 (14%)
Serum proteins Low 21 (42%)
Normal 29 (58%)
Increased (0%)
Serum albumin Low 20 (40%)
Normal 30 (60%)
Increased (0%)
DISCUSSION (6%) patients had serum AST levels raised more than

In previous researches, it was reported that dengue
viral infection has affect the liver and the liver
functions were disarranged. However, liver functions
are not deteriorated in the early phases of dengue
fever. The etiology behind this deterioration was
multifactorial because of direct viral injury or hypoxic
injury or immune mediated damage (9). In the
present study we enrolled 50 patients who were aged
from 16 to 63 years. The mean age of the enrolled
patient was 34.25 * 8.14 years. There was no patient
in the present study who aged less than 15 years of
age. Out of total patients diagnosed dengue IgM
antibody positive 62% were male and 38% were
females. All of these patients with dengue viral fever
were subjected for routine blood investigation for
complete blood count and liver function test and
ELISA for dengue serology. Among the total study
participants 10 (20%) had normal serum ALT levels,
13 (26%) patients had serum ALT levels raised less
than Two-folds, 12 (24%) patients had serum ALT
levels raised more than Two-folds, 11 (22%) patients
had serum ALT levels raised more than four-folds and
04 (8%) patients had serum ALT levels raised more
than ten folds. Similar results were obtained in a
study conducted by Samanta J et al among patients of
dengue viral fever and found that effects of dengue
virus infection associated with effects on liver
function test and histopathological patterns are
suggestive of councilman bodies, micro vascular
steatosis and liver cell necrosis (11).

In the present study, among the total study
participants 7 (14%) had normal serum AST levels, 14
(28%) patients had serum AST levels raised less than
Two-folds, 14 (28%) patients had serum AST levels
raised more than Two-folds, 12 (24%) patients had
serum AST levels raised more than four-folds and 03

ten folds. Similar results were obtained in a study
conducted by Jagadishkumar K et al among patients
of dengue viral fever and on the assessment of liver
function test disturbance in test values was reported.
Clinically patients were presented with
hepatomegaly, jaundice and right hypochondrium
pain (12). Similar results were obtained in a study
conducted by Jagadishkumar K et al among patients
of dengue viral fever and found that 46% patients
had < 3-fold rise in AST, 37% patients had 3-10-fold
rise in AST and 17% patients had > 10-fold rise in AST
levels. 28% patients had 1-3-fold rise in ALT, 60%
patients had 3-10-fold rise in ALT and 9% patients had
> 10-fold rise in ALT levels. They found AST elevation
was more statistically significant than ALT (13).

In the present study, out of total 50 study
participants, on the assessment of liver function it
was found that, 6 (12%) patients had bilirubin levels
raised more than two folds, 15 (30%) patients had
raised alkaline phosphatase levels and 7 (14%)
patients had raised serum globulins levels. out of
total 50 study participants, 29 (58%) patients had
normal serum proteins levels and 21 (42%) patients
had serum proteins levels below normal range. out of
total 50 study participants, 30 (60%) patients had
normal serum albumin levels and 20 (40%) patients
had serum albumin levels below normal range.
Similar results were obtained in a study conducted by
Parkash et al among patients of dengue viral fever
and found that 5% patients had serum bilirubin levels
raised more than two folds than normal (14). Similar
results were obtained in a study conducted by Rajoo
Singh Chhina et al among patients of dengue viral
fever and found that 30% patients had serum alkaline
phosphatase levels raised than normal (17). Similar
results were obtained in a study conducted by Brito
et al among patients of dengue viral fever and found
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that 70 % patients had low total patients serum
proteins and 71% of patients had shown
hypoalbuminemia (16).

CONCLUSION

We concluded from the present study that liver
function deterioration in dengue fever was varied
from normal range of biochemical markers to raised
liver function markers. AST elevation was more
statistically significant than ALT. Hyperbilirubinemia
and raised alkaline phosphatase levels were reported.
Low serum albumin levels were associated with
critical phase of the liver disease.

REFERENCES

1. World Health Organization, Dengue. SEARO [Internet]
2017; Available from: http://www.searo.who.int/
entity/vector_borne_tropical_diseases/data/data_fac
tsheet/en/

2. Murray NEA, Quam MB, Wilder-Smith A.
Epidemiology of dengue: past, present and future
prospects. Clin Epidemiol [Internet]. 2013;5:299-309.
Available from: http://www.ncbi.nlm.nih.gov/
pubmed /23990732

3. Dikid T, Jain SK, Sharma A, Kumar A, Narain JP.
Emerging &amp; re-emerging infections in India: an
overview. Indian J Med Res [Internet]. 2013;138 (1):
19-31. Available from: http://www.ncbi.nlm.nih.gov
/pubmed/24056553

4. Patterson J, Sammon M, Garg M. Dengue, Zika and
Chikungunya: Emerging Arboviruses in the New
World. West J Emerg Med [Internet]. 2016 Nov;17(6):
671-9. Available from: http://www.ncbi.nlm.nih.gov
/pubmed/27833670

5. Kalayanarooj S. Clinical Manifestations and
Management of Dengue/DHF/DSS. Trop Med Health
[Internet]. 2011 Dec;39(4 Suppl):83-7. Available
from:
http://www.ncbi.nlm.nih.gov/pubmed/22500140

6. Fredericks AC, Fernandez-Sesma A. The Burden of
Dengue and Chikungunya Worldwide: Implications for
the Southern United States and California. Ann Glob
Heal [Internet]. 2014 Nov 1;80(6):466—75. Available
from: https://www.sciencedirect.com/science/article
/pii/S2214999615000119

7. Tatem AJ, Rogers DJ, Hay Sl. Global transport
networks and infectious disease spread. Adv Parasitol
[Internet].  2006;62:293-343.  Available from:
http://www.ncbi.nlm.nih.gov/pubmed/16647974

8. Dantés HG, Farfan-Ale JA, Sarti E. Epidemiological
trends of dengue disease in Mexico (2000-2011): a

10.

11.

12.

13.

14.

15.

16.

17.

systematic literature search and analysis. PLoS Negl
Trop Dis [Internet]. 2014;8(11):e3158. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/25375162

Oh IS, Park S-H. Immune-mediated Liver Injury in
Hepatitis B Virus Infection. Immune Netw [Internet].
2015 Aug;15(4):191-8. Available from: http://www.
ncbi. nim.nih.gov /pubmed/26330805

Singh L, Singh A, Agarwal M, Mishra S. Is dengue
emerging as important cause of acute liver failure in
endemic regions? World J Clin cases [Internet]. 2017
Jul 16;5(7):303—-6. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/28798927

Samanta J, Sharma V. Dengue and its effects on liver.
World J Clin cases [Internet]. 2015 Feb 16;3(2):125-
31. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/25685758

Jagadishkumar K, Jain P, Manjunath VG, Umesh L.
Hepatic involvement in dengue Fever in children. Iran
J Pediatr [Internet]. 2012 Jun;22(2):231-6. Available
from:
http://www.ncbi.nIm.nih.gov/pubmed/23056891
Amit Sonil PMP, Nirmaljeet Singh Malhil* GLA.
Spectrum of Liver Dysfunction in Patients with
Dengue Infection and the Markers of Severe Disease:
Study from a Tertiary Care Centre in Punjab. J Liver
Res Disord Ther [Internet]. 2017;3(4):1-5. Available
from: http://medcraveonline.com/JLRDT/JLRDT-03-
00063.php

Parkash O, Almas A, Jafri SMW, Hamid S, Akhtar J,
Alishah H. Severity of acute hepatitis and its outcome
in patients with dengue fever in a tertiary care
hospital Karachi, Pakistan (South Asia). BMC
Gastroenterol [Internet]. 2010 May 7;10:43. Available
from:
http://www.ncbi.nlm.nih.gov/pubmed/20459677
Larreal Y, Valero N, Estévez J, Reyes |, Maldonado M,
Espina LM, et al. [Hepatic alterations in patients with
dengue]. Invest Clin [Internet]. 2005 Jun;46(2):169—
78. Available from: http://www.ncbi.nim.nih.gov/
pubmed/16001748

Brito CAA, Albuquerque M de FMP, Lucena-Silva N.
[Plasma leakage detection in severe dengue: when
serum albumin quantification plays a role?]. Rev Soc
Bras Med Trop [Internet].;40(2):220-3. Available
from:
http://www.ncbi.nlm.nih.gov/pubmed/17568893
Chhina RS, Goyal O, Chhina DK, Goyal P, Kumar R, Puri
S, et al. Liver function tests in patients with dengue
viral infection. WHO RIS [Internet]. 2008
Dec;32(4):110-7. Available from: http://www.who.int
/iris/handle/10665/170475

4|Page



