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Abstract 

The enzymes concentration was estimated and analysed in serum of dengue 

infected patients and the values obtained from dengue (+ve) were compared 

with other groups such as IgM (–ve ) dengue suspected, other febrile illness and 

healthy control. The study was conducted in Salem, Tamil Nadu (India) in 

patients who attended the private hospitals with the symptoms dengue 

infection. The study was made to compare the biochemical changes in dengue 

fever with fever of other cause.254 Patient with dengue symptoms were 

enrolled for the study studied and out of which only 99 were confirmed for 

dengue with IgM Elisa (Panbio Australia).The remaining 155 negative patients 

were considered as dengue suspected and the samples of the suspected patients 

was also used for study. The comparison showed a significant difference in ALT, 

AST, ALP, CPK& LDH level between dengue confirmed and other cases 

.Alteration in enzymes can bring out the difference between dengue infection 

from fever of other causes and alteration in enzymes may be helpful to predict 

dengue. 
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INTRODUCTION 

Dengue infection is a major mosquito (Aedesaegypti ) born viral disease and it is a arboviral 

infection with the largest incident worldwide [12,13 ] epidemics are commonly also created 

with rainy season. Dengue infection may lead to three types of clinical manifestation -DF 

characterized by flue like illness, Dengue hemorrhagic fever, characterized by high fever, 

hemorrhagic phenomena and  circulatory failure. DSS characterized by shocks Dengue fever is 

characterized by intense headache, retero-orbital pain, myalgia, arthralgia, anorexia and rash 

[5,49,45]. Dengue fever cause mortality since there have been increasing reports of unusual 

manifestation associated with dengue infection mainly hepatic and cerebral involvement [33,15, 

16, 26,29,35,39] . The dengue infection can be identified by IgM ELISA assay [47] and 

Polymerized Chain Reaction [24]. Liver is the target organ of dengue infection and involvement 

of liver has been expressed in terms of elevated aminotransferases enzyme to most severe form 

of fulminant hepatic failure leading to death [2, 20, 21, 33, 39,30] 
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There is a direct and indirect evidence of enzyme alteration related to severity of dengue 

infection .Studies have reported that patients with dengue infection have elevated serum 

aspartate transferases (AST)[29,30,26,22,61],Alanine aminotransferases[ALT] [50,26,23], 

lactate dehydrogenases[LDH][ 42,33]and Creatinine phosphokinases[CPK] [35]  ALP[33,60] 

MATERIAL AND METHOD  

The  study was carried in Salem .Samples were collected from suspected dengue patients 

presenting  symptoms of dengue as per WHO criteria and tested for anti-dengue IgM antibodies 

using IgM ELISA (PanBio ,Australia) [15,16].254 suspected samples were collected from the 

patients who visited various private hospital and diagnostic laboratory  in and around Salem. 

Three populations were included in the study. 254 samples from patients manifesting sign and 

symptoms of dengue infection. out of these 254 only 99 serum samples were confirmed to be 

positive .The confirmed 99 samples was considered as  the first group .The 155 negative samples 

was considered to be suspected and was taken as second group . the third group included the  

serum taken from a group of patients with fever without dengue symptoms and the samples 

were confirmed negative by ELISA. The enzyme assay was done in both positive samples and 

negative samples as the study was carried as a comparative study .The value of the enzyme 

obtained in both positive and negative samples was compared with a third group of samples 

which was taken from patients with fever without dengue symptoms .The sample was collected 

from the same Salem area. The values obtained was compared with each other by ANOVA to find 

whether there is any significant difference between the three group ,The number of patients  

with increased level of enzymes was also analysed  in agewise and  genderwise within  all the 

group of samples to find whether the age or gender affects the enzyme level in infected patients .  

Assay of enzymes such AST, ALT, LDH, CPK, and ALPwas performed by the method explained in 

[25,60, 53,5,34] 

 

RESULT  

Out of 254 samples only 99 samples was positive but the enzyme study was carried on with all 

the samples without excluding any samples as the values were compared to find the difference 

in values between each other.The third group without dengue symptoms was also included in 

the study for comparisons. The age group in the entire category was from 0 to 57 with a mean 

age of.20.37. 40.4% of the dengue confirmed cases were adult and 59.6% were children. 48.5% 

of the patients were males 51.5% were females. 

The amount of enzyme was estimated in all the study groups and the average values were taken 

and was analysed to find whether there is significant difference in the level of enzyme among the 

different study groups and is given in table –I . It was found that there is difference in the level of 

enzyme in the study groups .The analysis was done among the groups individually and it was 

found that the confirmed dengue patients have extremely significant value than the other study 

group and is give in table –II. Analysis was also done to find whether age and gender influence 

the increase of the enzymes and it was found that age and gender doesn’t influence the increase 

the level of the enzyme in any of the study group.  

The levels of liver enzymes such as AST, ALT, ALP, CPK and LDH were measured and the mean 

values of all these enzymes are presented in Table 1 All these values were higher than the 

control group. However, the increase was significant only in dengue confirmed patients. 

Moreover, a significant difference was observed between AST values of dengue confirmed and 

laboratory negative dengue patients as well as between dengue confirmed and OFI patients.  

Difference in the mean ALT values between dengue confirmed and laboratory negative dengue 

patients was statistically significant. Same result was also observed between dengue confirmed 

and OFI patients. The mean values of ALT in laboratory negative dengue patients and OFI 

patients were almost equal which did not show statistical difference. 

With regard to ALP, a significant difference was observed in the mean ALP level of dengue 

confirmed patients when compared to laboratory negative dengue patients or OFI patients.    

Mean LDH and CPK level in dengue confirmed patients was significantly higher than laboratory 

negative dengue patients or OFI patients.  
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The percentage increase of all the liver enzymes estimated in the study population is presented 

in Fig 1-5. The percentage of increase in AST in dengue confirmed laboratory negative dengue 

patients and OFI patients were 68.68, 29.03 and 28. 

An alteration in ALT level was seen in 49.49 % in dengue confirmed patients 27.74 % of dengue 

laboratory negative dengue patients and 34 % of OFI patients. 

An increase in the level of ALP was found in 56.56 % dengue confirmed patients, 13.89 % of 

dengue suspected patients and 22 % of OFI patients.  

  An increase in the level of CPK was found in 43.43 % dengue confirmed patients, 4.52 % of 

laboratory negative dengue patients and 4 % of OFI patients. An increase in the level of LDH was 

found in 43.43 % dengue confirmed patients, 5.81 % of laboratory negative dengue patients and 

6 % of OFI patients. There was no significant difference in the mean level of liver enzymes 

between adults and children except ALP which showed significant difference between the two 

groups. There was no significant difference in the mean level of all the liver enzymes between 

males and females. 

The percentage of children and adults as well as males and females with altered enzymes were 

compared and presented. It was found that there was no significant difference in the percentage 

of children and adults with altered AST, ALT and LDH whereas the number of children with 

altered ALP and CPK was significantly more than adults. There was no significant difference in 

the percentage of males and females with increase in ALP, CPK and LDH   levels whereas the 

percentage of altered AST and ALT was significantly more in females than males.  

Table –I Mean values of enzymes in the study population 

 
 

The mean values (U/L) of LDH in dengue confirmed, laboratory negative dengue patients and 

OFI patients were 322.50 ± 202.4, 122 ± 40 and 135 ± 61.27 respectively. 
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Fig: 1 Percentage increase of all the AST estimated dengue confirmed patients 

 
Fig: 2 Percentage increase of all the ALT estimated dengue confirmed patients 

 
Fig: 3 Percentage increase of all the ALP estimated dengue confirmed patients 
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Fig: 4 Percentage increase of all the CPK estimated dengue confirmed patients 

 
Fig: 5 Percentage increase of all the LDH estimated dengue confirmed patients 

 

DISCUSSION 

Liver involvement is known to occur in dengue patients [32,33,43,42[.  Many workers have 

reported acute hepatic failure and acute hepatitis in dengue [1, 31,34,5155,44) concluded in 

their study that dengue virus infection is the major cause of acute hepatic failure in the children 

and all these children were diagnosed by serology.   The degree of liver dysfunction in the 

patients with dengue fever varies from mild injury with the elevation of transaminase activity to 

severe injury with jaundice [36, 37, 38, 51]. The severity of liver dysfunction varies accordingly 

to the type of clinical presentation of dengue infection and is more common in patients with 

complicated dengue [56].  Liver inflammation due to dengue infection results in the release of 

liver enzyme such as AST and ALT, the enzymes that involve in amino acid metabolism.  In the 

acute phase of the disease, an increase occurs in amino transferases, the levels of which 

subsequently decrease as the liver recovers.  Other than AST and ALT, alterations in the levels of 

other liver enzymes such as ALP, CPK and LDH in dengue patients were also reported 

previously [6, 57,2854]. Thus, the use of liver tests to evaluate the degree of liver damage is of 

great importance. 

Hence, in the present study, the levels of aminotransferases and other liver enzymes in the 

blood samples from serologically confirmed dengue patients were measured in order to 

evaluate the impact of dengue virus infection on liver function. Further, a comparative analysis 

of these enzymes was done among serologically confirmed dengue patients, laboratory negative 

dengue patients and patients with OFI in order to evaluate the role of liver enzymes as 

biomarkers in the early diagnosis of dengue infection. 

It is important to emphasize that none of the patients included in the study had previous active 

liver disease. The results of present study revealed that there was an increase in the level of AST 

(68.68 %) and ALT (49.49 %) in dengue confirmed patients. The level of liver enzymes elevation 

seen in the present study was lower than those described in the patients with dengue belonged 

to other parts of India.  A study carried out in Delhi, India revealed an elevation of AST and ALT 

in 80 to 87 % of the patients [33]. In Kerala[10] recorded 83.9 % of patients with elevated levels 

of AST. Another study carried out in Lucknow, India showed an elevation of ALT and AST in 96 

% of the study population [18].  In Mumbai, India, [17] reported that 73.5 % of patients had 
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elevated levels of AST and 67.6 % had high levels of ALT.  In all these studies, elevation of AST 

was noticed from 73.5 to 96 % of patients and ALT elevation was noticed from 68 % to 85 %.  

Thus, in the present study, the elevation of AST (68.68 %) and ALT (49.49 %) were lower than 

the findings in other parts of India. It can be inferred from this observation that the severity of 

infection in the study population was low.  

In several countries, an elevation of AST and ALT was noticed in 45 % to 90 % of dengue 

confirmed patients; 84 %  of AST  and 70.8 %  of ALT  in  Puerto Rico ( Perez et al., 1997), 97.7 

% of AST  and 37.3% of ALT in Thailand [39], 90 % of AST  and 77 % of ALT  in northern Queens 

land, Australia, (14), 24 % of ALT  in Malaysia (56), 78.5 % of AST and 55.3 % of ALT in Thailand 

(22), 63.4 %  of AST  and 45  % of  ALT  in Brazil [50] , 52 % of AST  in Thailand [58], 88 %  of  

both AST and ALT  in Srilanka, [27] , 66.7% of  both AST and ALT  in Saudi Arabia [3] , 78 %  of 

ALT in Japan (19), 90.6 % of AST and 71.7 % of ALT in Singapore [59] and 92 %  of AST and 

85% of  ALT in Brazil [9]. Thus, most of the data on the percentage elevation of AST and ALT in 

dengue patients obtained from different parts of the world were higher than the values 

obtained in the present study. 

The mean AST level in dengue confirmed patients in the present study was 109.94 U/L. This 

was higher than that of ALT (71.48 U/L) level.  Similar results were reported by others. (54), in 

their study in Colombia found that the mean levels of AST and ALT were 90.2 U/L and 69.7 U/L 

respectively. A study in Brazil reported the level of AST (93.3 U/L) was higher than ALT (86.0 

U/L)[50]. In Thailand AST and ALT levels were 109 U/L and 53 U/L respectively in dengue 

patients[22]. When complications arise or severity of the disease increases, there will be a very 

high elevation of these enzymes. dengue patients with acute respiratory failure had very high 

level of AST (1173.18 U/L) and ALT (730.82 U/L)[57]. In Lucknow India, there is a study which 

showed that the mean level of AST was 1326 U/L and ALT was 932 U/L [28[. In a prospective 

case control study in Vietnam, Cam et al., (2001) reported a significant increase in the levels of 

AST (2751 U/L) and ALT (984 U/L) in dengue patients with encephalopathy. Thus, it is inferred 

that abnormal increase in the level of aminotransferases occur in dengue patients with 

complications and the increase in the levels of these enzymes in dengue infection  patients were 

always significantly lower  than that in patients with DHF or DSS [7]. The mean levels of 

aminotransferases obtained in the present study once again proved that the disease severity in 

the study area was mild.  

In dengue infection, elevation in serum AST level tends to be greater that ALT level [51, 23]. 

This differs from the pattern of viral hepatitis in which ALT levels are usually higher than or 

equal to AST levels [11]. It has been suggested that it may be due to excess release of AST from 

damaged myocytes during dengue infection [8]. In the present study also it was noted that a 

preferential elevation of liver enzyme with AST being significantly high than ALT. Hence, the 

greater elevation of AST than ALT level is considered to be useful for differential diagnosis of 

acute hepatitis caused by A, B or C viruses and this abnormality may act as an early indicator of 

dengue infection. However, there was also a study which stated that the magnitude of elevation 

of AST and ALT levels were comparable and no preferential elevation of one of these enzymes 

was observed [18]. In view of this type of biochemical pattern, it is possible to confuse liver 

involvement in dengue fever with typical acute viral hepatitis, and if such situation arises, other 

diagnosis such as the presence of thrombocytopenia and persistence of fever after the 

appearance of jaundice should help to make a diagnosis of DF. Moreover, unlike chronic liver 

damage with Hepatitis B and C viruses the abnormalities in liver enzymes tend to become 

normal level very soon in dengue patients [41,42]. This fact can also be observed in the 

differential diagnosis of dengue infection.  

The present study reported an alteration of AST level alone in 26 % of DF patients and ALT 

alone in 7 % of the patients.[50]observed altered levels of at least one of the enzymes in 44.5 % 

of the patients and they grouped these patients into grade B based on hepatic involvement in 

these patients. In the present study, rise in transaminases level was mild to moderate in most 

cases. Greater than two fold increase of AST and ALT was observed in 48.5 % and 30 % of 

dengue confirmed patients respectively. It was reported that about 50 % of the DF patients had 

greater than two fold elevation of AST and 20 % had > 2 fold elevation of ALT level[23]. The 
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extreme AST level elevation (greater than 10 fold) was observed in only one person (1 %) in the 

present study. None of the patients was found with > 10 fold elevation of ALT in this study. 

Whereas in a previous studythey observed > 10 fold elevation of AST in 3.4 % of the patients 

and ALT in 1.8 % of the patients[50]. Previous researchers reported > 10 fold elevation of AST 

and ALT in 11.1 % and 7.4 % of the patients respectively[29,30] .Thus, comparatively a low 

percentage of extreme enzyme level elevation for AST indicated a mild liver damage and inturn 

the dengue severity in the study area was mild. As observed in the present study previous 

studies also found that an extreme level elevation was greater for AST than for ALT[30,50]. 

In this study it was observed that there was no significant difference in the mean 

aminitransferase level in males versus females. Similar observation was made in Thailand(30). 

However, the percentage of females with altered AST and ALT were significantly higher than 

males .This could be related to the frequency of liver damage. It was also found that liver 

damage was more frequent (74.6 %) among females than males[30]. 

Although, the present study reported an elevation of aminotranferase in the patients with DF 

and the mean values of AST and ALT were higher than normal range, literature on AST and ALT 

elevation in DF showed that these values were comparatively lower than the values reported by 

other studies. It is important to emphasize here that none of the dengue confirmed patients had 

Jaundice as a clinical sign.  Hepatic dysfunction in dengue depends upon disease severity. 

Hepatic dysfunction was noticed in 12 % of DF patients [56].  As there was a possibility of 

developing hepatic dysfunction when aminotransferases reached very high levels [43]hence it 

can be concluded that the comparatively low elevations of AST and ALT must be the reason for 

not observing jaundice in any of the dengue confirmed patients.  

Comparison of aminotransferase levels among study groups indicated that there was a 

significant difference in both AST and ALT levels between dengue confirmed patients and 

laboratory negative dengue patients and also between dengue confirmed and patients with OFI 

and moreover there was no significant increase in AST and ALT level in laboratory negative 

dengue patients and patients with OFI as compared to control group. Thus, it was proved that 

liver involvement was seen only in dengue confirmed patients and not in other two study 

groups. A similar observation was made in Thailand[23]. A significant higher level of AST was 

observed in DF patients (63.07 %) than in patients with OFI (15.1 %).  A similar observation in 

Colombia and reported that the AST and ALT levels in DF patients were 90.2 and 69.7 U/L 

respectively and in OFI patients they were 49.8 IU/L and 33.5 IU/L[54] . The difference in these 

values among the two groups of these patients was statistically significant. The significant 

differences observed in the elevation of aminotansferase levels among dengue confirmed, 

laboratory negative dengue patients, and OFI patients in the present study and also in previous 

studies tend to conclude that the significant alteration in aminotransferase levels can used as an 

indicator in the early diagnosis of dengue infection.  

The mechanism of liver injury in dengue infection remains unclear.  Studies have proved the 

multiplication of virus in liver cells.  The dengue virus has been isolated from liver of fatal cases 

[5,52,46] Dengue virus antigens and nucleic acid were detected in liver tissues by using 

immunochemistry hybridization and polymerase chain reaction [24,32]. It is unclear whether or 

not the virus multiplies in the hepatocytes. Dengue virus is able to replicate in the hepatocytes 

and Kupfer cells.  A report on the accumulation of NSI protein in the liver tempted to speculate 

that the non structural protein could have a role in liver damage and that the amount of NSI 

accumulated would depend on the virulence of each particular strain and serotype infecting the 

liver cells.  

Involvement of liver in dengue infection was again proved by observing an alteration in the 

levels of other liver enzymes such as ALP, LDH and CPK in the present study. The mean value of 

ALP in dengue confirmed patients was 147.6±106.  This is in accordance with the mean value of 

ALP (122.44±47) observed in Punjab, India by[7].  Similarly, a study in Brazil reported that the 

ALP level in one patient was 139 U/L[34]. The ALP concentration obtained in the present study 

was lower than the values reported from Vietnam (279 U/L) and Lucknow, India (957 U/L) [7, 

28], but higher than the values observed in Malaysia (93.3 U/L) and in Taiwan (101 ± 46 U/L) 
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[56]. Another study conducted in Taiwan also reported an insignificant raise in ALP level (78 

U/L) in dengue patients[57]. 

In the present study, the alteration in the level of ALP occurred in 56.56 % of dengue confirmed 

patients. An abnormal level of ALP in 16 % of the study population in Bangkok, Thailand which 

was much lower than the values obtained in the studies [30]. Similarly, an increase of ALP in 

very low percentage (5.51%) of dengue patients was reported [59]. In contrast to this, an 

abnormal level of aminotransferases and ALP was observed in 80 and 87% of dengue patients.  

However, it is stated earlier that increase in alkaline phosphatase was unrelated to the severity 

of the clinical status [48).  

The mean value of LDH obtained in the present study was 322.50 U/L.  This value was lower 

that the value obtained by previous study [54] in Colombia (562.3 U/L), but similar results was 

obtained in Japan (336 IU/L) [21]. The increase in the level of LDH was observed in 43.43 % of 

the patients in the present study which was lower than the percentage obtained in Japan (71 %) 

[21]. However, elevation of LDH was found only in 20.5 % of patients in Saudi Arabia [3]. The 

increase in the level of LDH in the present study is due to liver damage, which is a frequent 

problem in dengue [30]. 

The concentration of CPK found in the present study was 321 IU/L in dengue patients and the 

abnormal level of CPK was observed in 43.43 % of the patients.  The CPK level obtained in the 

present study was comparable to the value obtained [54]. In their study, CPK level was 298.7 

U/L in the DF patients but it was significantly higher (549.6 U/L) in DHF patients. It was due to 

myositis in DHF patients. The high prevalence of elevated CK level was reported in Queens Land, 

Australia [14]. The alteration in the levels of CPK and LDH may be caused not only by liver 

damage and also by the damage of the skeletal muscle in DHF patients [2, 29, 45]. 

Even though, there were no previous reports on the pattern of elevation of these liver enzymes 

(ALP, LDH and CPK) among different age groups or between males and females in the present 

study, an age wise and gender wise analysis of these enzyme was carried out and found that that 

there was no significant difference in the mean level of enzyme between the groups. However, 

the percentage of children with altered ALP and CPK was significantly higher than adults[40]. 

There was no significant difference in the ALP, CPK and LDH levels in male versus female. 

The difference in the levels of these three enzymes between dengue confirmed patients and OFI 

patients were significantly different. Similar observation was made in Brazil [54] 

The alteration in liver enzymes found in the present study indicated that dengue fever is 

associated with mild to moderate elevation of aminotransferases and other enzymes with or 

without acute hepatitis. These elevations were significantly higher as compared to OFI or 

laboratory negative dengue patients. Therefore, the use of liver tests to evaluate the degree of 

liver damage is of great importance and markers such as AST and ALT may be used as early 

predictors of dengue infection. 

CONCLUSION 

Biochemical analysis showed that there was an increase in the level of AST (68.68 %) and ALT 

(49.49 %) in dengue confirmed patients. The mean AST and ALT levels in dengue confirmed 

patients were 109.94 U/L and 71.48 U/L respectively. Comparison of aminotransferase levels 

among study groups indicated that there was a significant difference in both AST and ALT levels 

between dengue confirmed patients and laboratory negative dengue patients and also between 

dengue confirmed and patients with OFI. There was no significant difference in the mean 

aminotransferase levels between males and females. The mean values of ALP, LDH and CPK 

were 147.6±10, 322.50 U/L and 321 IU/L. The alteration in the level of ALP, LDH and CPK 

occurred in 56.56 %, 43.43 % and 43.43 % respectively of dengue confirmed patients. The 

difference in the levels of these three enzymes between dengue confirmed patients and OFI 

patients were significantly different. The levels of liver enzymes did not differ significantly 

between children and adults or males and females. 
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