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Aminotransferase Changes and Acute Hepatitis
in Patients With Dengue Fever: Analysis of 1,585 Cases
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Intr oduction: Type 3 dengue virus caused an extensive epidemic in the state of Rio de Janeiro
in summer 2002. In some of the patients, it was found in an atypical form with increased
aminotransferase levels and acute hepatitiMaterial and Methods: An analysis was made of
1,585 serologically confirmed dengue cases at the Dengue Reference Center in Campos dos
Goytacazes, Rio de Janeiro state. The grade of hepatic aggression was established according to
the alterations in the aminotransferase levels: grade A - normal levels of aminotransferase; grade
B - elevated aminotransferase, with increased levels of at least one of the enzymes; grade C -
elevated aminotransferase, with the levels of at least one of the enzymes increased to more than
three times the reference values; grade D - acute hepatitis, with aminotransferase levels increased
to at least 10 times their normal valuesResults: Among the 1,585 serologically confirmed
dengue cases, 44.5% presented alterations in the aminotransferase levels (grade B), 16.9%
presented grade C liver involvement and 3.8% of the patients had progressed to acute hepatitis
(grade D). The average values for the rise in aspartate aminotransferase and alanine
aminotransferase were 93.3 U/L and 86.0 U/L. The greatest alterations were observed among
females (p<0.001), cases of dengue hemorrhagic fever (p<0.001), and cases with sequential
infections (p=0.001)Conclusions: Liver damage with elevation of aminotransferases and reactive
hepatitis was a common complication of dengue virus infection in these patients.
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Dengue fever is an acute infectious disease caus&890 [9-11]. Type 3 dengue virus was isolated for the
by an arbovirus in thElavivirusgenus. It has four first time in December 2000; it was the cause of the
serotypes, and the mosquiA@des aegypis the country’s most serious dengue epidemic ever, about
vector. Itis the most common arbovirosis in the worldpne year after the initial outbreak [12].
and is also the mostimportant one in terms of morbidity From January to May 2002, the state of Rio de
and mortality. [1-8]. In the state of Rio de JaneiroJaneiro was afflicted by a dengue epidemic, with
there have been epidemics in different regions sinc255,493 notified cases of the disease and 91 fatalities
the outbreak of type 1 dengue in 1986 and type 2 ifL3]. At this time, the Dengue Reference Center (CRD)
was set up in Campos dos Goytacazes for dengue
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more serious states, and they often result frormstates (fever, headache, arthralgia, myalgia, retro-
multifactorial conditions, such as the use of hepatotoxiorbital pain, nausea, vomiting, prostration,
drugs, in addition to the direct aggression by the dengueukopenia, blood hemoconcentration and low
virus [6,17-20]. platelet count) and were serologically positive for
Isolation of type 1 dengue virus from the liver wasanti-dengue IgM antibodies.
made by Nogueira et al. [9] in Rio de Janeiro during During the period from March to May 2002, 3,850
the 1986 epidemic. Mid-zone and centrilobular necrosipatients with clinical or laboratory suspicion of the
similar to yellow fever was also observed. Thedisease were attended at the CRD. The patients were
detection of the dengue antigen in hepatocytes ialinically evaluated and included in a laboratory
another five cases suggests that such cells can suppevialuation protocol that depended on the clinical
viral replication [21]. activity of the disease. For symptomatic patients or
Hepatic involvement can be characterized bythose attended between the first and thedey of
manifestations of acute hepatitis, with pain in the righsymptoms, the protocol included a complete blood
hypochondrium, hepatomegaly, jaundice, and raisedount, and aspartate aminotransferase (AST) and
aminotransferase levels. In hepatitis, the levels of thesdanine aminotransferase (ALT) assays. For
enzymes reach a maximum on the ninth day after th@symptomatic patients attended after this period, and
onset of symptoms, and they gradually return to normdbr those initially evaluated in other hospitals and
levels within three weeks. Although the liver is not thereferred to the CRD, the serological IgM and 1gG
main target organ for this disease, histopathologicaksts for dengue were requested between tharid
findings, including centrilobular necrosis, fatty 14" day of the disease. These were performed using
alterations, hyperplasia of the Kupffer cells, acidophilPan Bi& rapid strip test kits for qualitative detection
bodies and monocyte infiltration of the portal tract haveof IgG and IgM anti-dengue antibodies in human
been detected in patients with dengue hemorrhagic feveerum (Dengue Duo IgM and the IgG rapid strip test
(DHF) and dengue shock syndrome (DSS). In mostat. No. R-DEN02D, Pan BipBrisbane, Australia),
cases, hepatic involvement prolongs the clinical coursend were processed in accordance with the
of this self-limiting viral infection, but it does not manufacturer’s instructions.
constitute a sign of worse prognosis [4,17-26]. In the evaluation of the 3,850 patients referred
to the CRD, a wide range of differential diagnoses
was observed, including hepatitis A, B and C,
Material and Methods cytomegalovirosis, infectious mononucleosis,
toxoplasmosis, leptospirosis, and other bacterial
Campos dos Goytacazes is a municipality with amnfections, and one case of acute leukemia.
area of 4,037.8 khtocated in the northern region of Appropriate treatment for each case was instituted.
the state of Rio de Janeiro, Brazil, with a population of After clinical evaluation, the patients with a
363,721 inhabitants. Since the colonial period, it hadiagnosis of dengue were given guidance for
been characterized by sugar cane cultivation across isitpatient follow-up, or were interned in CRD
broad lowlands, which extend from the Atlantic Ocearwards. The treatment instituted for these patients was
to the Serra do Mar (a coastal mountain range), with lbasically symptomatic, with the use of antipyretics,

hot and humid climate. analgesics, antiemetics, and venous hydration with
crystalloid solution in the hospital internment cases.
Case definition and sample The diagnosis of DHF was established in

accordance with World Health Organization
Case definition. Patients were included in thecriteria, with adaptations: low platelet count
study if they had compatible clinical and laboratory(<100,000 /uL), blood hemoconcentration and
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proof of a positive link or other hemorrhagic Results
manifestation. Blood hemoconcentration was
defined orthe basis of the hematocrit (Ht) values: Among the patients attended (3,850), 878 did not
Ht > 45% for men, Ht > 40% for women and Ht > return to the CRD to request confirmation serology for
38% for children under 12 years [27]. The criteriathe disease. There were 658 cases that were
of a 20% increase in hematocrit for defining bloodserologically negative for IgM, while 2,314 cases of
concentration was not used since there was ndengue were serologically confirmed due to positive
previous data for these patients. IgM. Among these 2,314 patients with dengue, 729
The assessment of the hepatic aggression in thveere asymptomatic at the time of the exam and were
confirmed dengue cases was established iattended after the T@ay of the disease, and therefore
accordance with the aminotransferase levels assay#iey were not included in the laboratory analysis
during the period of the disease, via the Dryprotocol for aminotransferase. Thus, 1,585 patients
Chemical method (Johnson & John8hnThe serologically positive for dengue who were
reference levels for normality were: for men, ASTsymptomatic, or were attended between the first and
up to 59 U/L, ALT up to 72 U/L; for women, AST the 10" day of the disease, were evaluated via the
up to 36 U/L, ALT up to 52 U/L. These cutoff values protocol described above (Table 1).
were established by the clinical analysis laboratory The average age of the patients was 35.5 years
of the CRD, which is affiliated with the Brazilian (x16.3). Among these patients, 58.3% (924) were
Society of Clinical Analyses. female, 65% (1,030) were serologically negative for
Hepatic involvement in these patients waslgG (first infection), 91% (1,443) had a diagnosis of
evaluated as four gdas: grade A - normal levels of classic dengue and there were 142 cases (9%) of
aminotransferase; grade B - elevated aminotransferasemorrhagic dengue fever (Table 2). The type 3 dengue
with increased levels of at least one of the enzymesjrus was isolated in 12 cases by indirect
grade C - elevated aminotransferase, with the levels @hmunofluorescence assay (IFA) and the type 1 dengue
at least one of the enzymes increased to more thaimus was found in only one patient, who had the classic
three times the reference values; grade D - acuferm of the disease. Among the 12 cases of isolation of
hepatitis, with aminotransferase levels increased to #te type 3 dengue virus, eight patients had a diagnosis
least 10 times their normal values. of DHF and four of classic dengue. Of the 1,585
Virus isolation was attempted from acute phase@lengue cases analyzed, no cases of encephalopathy
serum specimens, without knowledge of theiror fulminating hepatitis were observed, and no death
antibody content. C6/36 clone cells AeBdes due to the disease occurred.
albopictuswere grown on Leibovitz medium (L-  Analteration in AST level was seen in 63.4% and
15), supplemented with 1% non-essential amindn ALT in 45% of the patients (Table 3). Both of these
acids, 10% tryptose phosphate and 10% fetal ca#nzymes were normal in 34.8% of the patients (grade
serum. Sera were diluted 1/10 in L-15 tissue culturd\); 44.5% had altered levels of at least one of the
medium and 0.05 ml inoculated onto monolayers oénzymes (grade B); 16.9% had at least one of the
cells in culture medium containing 2% fetal calf seraenzymes increased to three times its reference level
This procedure was done at the Instituto Oswaldggrade C) and 3.8% of the cases had acute hepatitis
Cruz [28]. Virus isolates were typed by indirect(grade D) (Table 2).
immunofluorescence assay (IFA), using serotype- The average levels of AST and ALT were 93.3 U/L
specific monoclonal antibodies [29]. (£117) and 86.0 U/L (+93.7), respectively. The average
The data on the aminotransferase levels, positivievels of AST and ALT were greater in DHF (127.1 U/
serology for dengue, and clinical variables, wad. and 100.2 U/L, respectively) than in classic dengue
analyzed with the Xtest. (89.8 U/L and 84.6 U/L, respectively) (Table 3).
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Table 1.Patients attended at the Dengue Reference Center from March to May 2002

Number of suspected dengue infections 3,850
Patients who did not return for serological confirmation 878
negative for dengue IgM 658
Confirmed dengue cases asymptomatic at the time of the 729
exam or attended after the"lday of the disease
Confirmed dengue cases analyzed 1,585
Table 2.Classification of dengue patients
Dengue type A B C D Dtal
Total 34.8% (551) 44.5% (706)  16.9% (268) 3.8% (60) 100% (1,585)
Sex
Male A7.8% (316)  37.7%(249) 11.3%(75) 3.2%(21) 41.7% (661)
Female 25.4% (235) 49.5% (457) 20.9% (193) 4.2%(39) 58.3% (924)
p<0.001
I9G
Positive 29.7% (165) 51.2% (284) 15.3% (85) 3.8% (21) 35% (555)
Negative 37.5% (386) 41.0% (422) 17.8% (183) 3.8%(39) 65% (1030)
p=0.001
Dengue
Hemorrhagic 20.4% (29) 47.2% (67) 23.9% (34) 8.5% (12) 9% (142)
Classic 36.2% (522) 44.3% (639) 16.2% (234) 3.3%(48) 91% (1443)
p<0.001

Hepatic involvementin grades B, C and D was mor¢hese abnormalities appeared while the patients were
common among women. There was greater hepatitt, possibly due to the aggression of the virus or
injury among patients with sequential infection (IgG hepatotoxicity of the treatment drugs.
positive) and in cases of hemorrhagic dengue (Table 2). The patients with 10-fold elevations in serum
transaminase levels tested negative for IgM anti-HBc,
IgM anti-HAV and HCV RNA, the latter by means of
the polymerase chain reaction (PCR).

Discussion

In the patients with grade B, C and D hepatic

None of the patients included in the study reportedhvolvement, elevation of AST occurred in most cases,
active hepatic disease. All the patients with alterationsither together with alterations in ALT levels or as a
in aminotransferase levels during the period of the studgne alteration (Figure 1). The ALT levels were normal
(1,034 patients, corresponding to 65.2% of the samplé) a greater percentage of cases (55%) than were the
had normal levels of this enzyme within 30 to 45 day#\ST levels (36.6%), and the average AST level (93.3
after the initial evaluation. This leads us to believe that)/L) was higher than that of ALT (86.0 U/L) (Table
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Table 3.Average aminotransferase levels in the 1,585 dengue patients, and correlation of the hepatic enzymes
with degrees of hepatic alteration, sex, first infection and the hemorrhagic form of the disease

AST ALT
Mean 93.3 (x117) 86.0 (£93.7)
Levels
Normal 36.6% (n=580) 55% (n=873)
Abnormal (< 3 x) 43.9% (n=696) 32.1% (n=508)
>3 X 16.1% (n=255) 11.1% (n=176)
> 10 x 3.4% (n=54) 1.8% (n=28)
Sex
Male 89.9 (x120.7) 82.2 (£89.6)
Female 95.7 (¥114.2) 88.8 (£96.6)
p=NS
[s[€]
Positive 91.4 (x109.4) 91.4 (£96.4)
Negative 94.3 (x121.1) 83.0 (x92.0)
P=NS
Dengue
Hemorrhagic 127.1 (¥129.6) 100.2 (x99.2)
Classic 89.8 (£115.1) 84.6 (x93.0)
P<0.001

NS = not significant; AST = aspartate aminotransferase; ALT = alanine aminotransferase.

Figure 1. Classification chart for hepatic involvement of the 1,585 dengue cases evaluated

1585 patients positive to IgM anti-dengue

v v

Grade A Grade B + C + D
Normal levels of AST and
ALT Abnormal levels of AST and / or ALT
34.8% (551) 65.2% (1034)

v v v

Abnormal levels of Normal level of ALT and Normal level of AST and
AST and ALT abnormal level of AST abnormal level of ALT
43.1% (683) 20.3% (322) 1.8% (29) ; all grade B
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3). The frequency of extreme enzyme level elevations There was no significant difference in the mean
(greater than 10-fold) was greater for AST (3.4%) thamminotransferase levels in males versus females and in
for ALT (1.8%) (Table 3). Consequently, one the firstinfection versus reinfection groups (Table 3). It
characteristic of hepatic involvement during dengudecame evident that differences in aminotransferase
virus infection was a greater elevation in AST than ALTlevels are important and significant, depending on the
levels. This information is useful for differential diagnosisseverity of liver damage.
of acute hepatitis caused by the A. B or C viruses, in Liver damage was greater in patients with DHF;
which this phenomenon is infrequently observed.  acute hepatitis (grade D) was diagnosed in 8.5% of
Dengue hemorrhagic fever may be associated witthese patients. The mean increases in AST and ALT
moderate degrees of hepatic functional abnormalitiesyere greater in the hemorrhagic form of the disease.
and sometimes it shows characteristics typical of acu/AHID et al., in a study of 50 serologically confirmed
hepatitis. cases (25 cases of classic dengue and 25 of DHF),
Kuo et al. [26], in an evaluation of 270 denguealso found that the serum levels of AST and ALT were
patients, observed abnormal levels of AST and ALT irsignificantly greater among patients with the
93.3% and 82.2%, respectively. They reported thabemorrhagic form of the disease [25].
the rise in transaminase levels was mild to moderate in Mohan et al. evaluated 61 children with clinical
most cases, but reached 10 times above the nornmglspicion of dengue, with 37 cases of classic dengue,
upper limitfor AST and ALT in 11.1% and 7.4% of 16 of DHF and 8 of DSS, and observed that 96% of
the patients, respectively. They also reported that thtbe children had abnormal transaminase levels. These
elevation of AST levels was usually greater than forvalues were higher in the DHF and DSS [23].
ALT, with a decrease to normal levels within three Among the 142 DHF patients in our study, 63.2%
weeks. This may be due to the release of AST duringere classified as primary infection. This differs from
myocyte damage in dengue infection. observations made by Zagne et al. [30], in a study in
Nimmannitya [4], in a study of 145 dengue patientsNiterdi, Rio de Janeiro, during the the DEN-2 virus
reported that 74% of the cases had normal levels @pidemic; 55 of the 56 cases of hemorrhagic dengue
ALT, 18% had slightly elevated ALT levels and 8% were classified as reinfection.
had a significant increase in these values. He made no All of these 142 hemorrhagic cases progressed with
determination of AST levels. a low or normal blood sedimentation rate at the
In our study, liver damage was more frequent amongeginning of the clinical condition (before development
females, affecting 49.5%, 20.9% and 4.2% of theof shock). This fact could be explained by the
women in grades B, C and D, respectively. Overallconcentration of the blood that occurred during the
women were more affected; with 74.6% presentindiemorrhagic form of the disease, which might have
some degree of liver damage, and 4.2% had acusdowed down erythrocyte sedimentation. This
hepatitis (Table 2). information could help with laboratory diagnosis of
In a study of 37 cases of reactive hepatitis in DHEDHF. More detailed studies will be needed to in order
and DSS patients, a predominance of females was better determine the importance of this phenomenon.
observed. It was also seen that the cases with marked In conclusion, dengue fever is usually associated with
thrombocytopenia and high blood concentrationmild to moderate elevations of aminotransferase levels
corresponded to those with the highest serumand, in most cases, with acute hepatitis. Liver damage
aminotransferase levels [22]. was more frequent among women, patients with
We noted that there was no difference in the percentagequential infection and hemorrhagic cases. The disease
of acute hepatitis cases in patients with a first infectiolcourse is usually self-limiting and we did not observe
versus those who were reinfected (Table 2), thukepatic failure, but this may develop in some patients.
demonstrating the virulence of the circulating sample.  Attention must therefore be given to the use of
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hepatotoxic drugs, which have the potential to aggravates.
liver damage in some cases of dengue.

The type 3 dengue virus was predominantin our ™
study group and was found in more than 98% of the
cases isolated in the 2002 epidemic in the state of Rirm.
de Janeiro (Nogueira et al., unpublished). Genetic
characterization has identified genotype Ill [21], which
has been associated with DHF in Sri Lanka and Indi
and DHF cases and deaths in Mexico and Central

American countries [31].
12.
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