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ABOUT  THE  PROBLEM  OF COMBINED  FORMS  OF HIV  INFECTION  AND 
HEPATITIS B AND C

A.A. Jakovlev, N.I. Laptevа

In the article the literature data on the results of virological, immunological and clinical 

studies of combined forms of HIV and hepatitis B and Care given. The necessity of a systematic 

approach to the study of co-infections and research on the population level of the epidemic process 

is shown. 
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Combined infection (synonyms: mixed infection, associated infection, satellite infection) - 

an infection caused by two or more kinds of microorganisms. It may be viruses, protozoa, fungi, 

bacteria, mycoplasmas, spiroheta, rickettsiae, chlamydiae. According to V. Pokrovsky [9] of mixed 

infection should say when the infective process caused by the first one, then the activator in various 

stages of (or in conjunction with the launch of the first) can be associated with infectious process 

different etiology. According to some reports in the structure of mixed infections account for up to 

50% with viral etiology – up to 30% of cases [1]. The main outcomes were possible interaction of 

two or more agents in the process of mixed infections: 1) independent reproduction; 2) exaltation-

increased reproduction of one and all associants; 3) interference-suppressed reproduction of one or 

all associants; 4) complementation - specific dependence of reproduction of one associants from 

another. The latter is especially prevalent in associations of oncogenic viruses [2]. 

One of the features of the modern period is the increase in infections in the structure of the 

infectious pathology of combined forms of different etiology [11]. However, the reason for this is 

understudied. According to A. A. Selivanov [10] the occurrence of infections of mixed etiology 

should be considered from the environmental perspective of interspecies, not just as a coincidence 

arising associants. It is important to emphasize that the vital strategy of viruses is the quest for 

survival  and replication,  which is  a  modification of  the human immune system, a  high rate  of 

mutations  (appereance  of  quasispecies).   Perhaps  a  combination  of  viruses  in  one  organism 

contributes  to  these  processes  [12].  By  of  studies  A.A.  Yakovlev,  E.S.  Pozdeeva  combined 

infections is a factor contributing to the self-regulation systems in the generated antropoparasitic 

system of biocenosis.

In  the characterization of  combined infection is  important  to the order  of:  simultaneous 

(coinfection)  or  serial  (superinfection).  In  mixed  infections  when  the  body  develops  multiple 
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pathogens, the relationship is complicated mechanism of various pathological processes that are 

extremely difficult to timely diagnosis, etiological decoding and selection of optimal therapies [2, 

4].

Development  problems  of  mixed  infections,  including  elucidation  of  interactions  in 

microbial  associations,  including bacterial  and bacterial  (intraspecific,  interspecific,  intergeneric 

etc.), bacterial and viral, viral and viral, bacterial and viral with the simplest and other pathogens, 

the study mechanisms of pathogenesis and immunity, the development of diagnostic, immunization, 

treatment,  risk  factors,  and role  in  the  development  of  the  epidemic  process  have  independent 

theoretical and practical significance [2, 14]. It is important to emphasize that the problem of mixed 

infections should be considered in line with the developed back in the 30's of the last century the 

theory of parasitocenosis E.N. Pavlovsky, according to which in infectology be aware that in the 

patient parasites are in a complex and varied relationship between themselves and the host organism 

[8].

Viral hepatitis and HIV infection as separate diseases have a worldwide distribution and 

considerable social importance. This is facilitated by a single haemocontact mechanism of transfer 

for  them,  which is  being actively implemented parenteral,  sexual  and vertical  ways,  especially 

groups with a high risk of infection from these infections [16, 34, 40]. Viral hepatitis B (HBV) and 

C (HCV), HIV infection are among the ten leading causes of death from infectious diseases in the 

world. R. Weber et al. [49] note that in the era of antiretroviral therapy for HIV infection of liver 

disease  are  14.5% of  deaths  of  patients  of  combined  infection.  Actual  fatality  rates  from liver 

disease in HIV-infected persons, apparently higher than registered [17].

Also the increased risk of transmission of HBV, HCV and HDV vertical and sexually in the 

presence  of  concomitant  infection  with  human  immunodeficiency  virus.  In  particular,  HCV 

transmission from mother to fetus is observed in the 15 - 36% of cases of coinfection with HIV and 

not more than 5 monoinfection% of HCV, which may be associated with increased sensitivity to 

hepatotropic viruses with immunosuppressive conditions [13].

If  HBV in patients  with  HIV infection is  the  leading reason for  the  liver  disease,  HIV 

infection after virus hepatitis B causes a high risk of developing chronic hepatitis B [7]. Among the 

15,728 people living with HIV in 498 (8.7%) had HbsAg and 3.6-fold increase in deaths compared 

with HbsAg-negative patients [30].

Since the HВ  and HС,  as well as HIV infection, have a common mode of transmission, 

coinfection is quite often and is becoming a serious public health problem in all countries of the 

world  [6,  30].  Last  10  years  mixed  infection  (HIV  and  parenteral  hepatitis)  have  become 
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widespread in our country, as a result of additional risk factors for social and behavioural character 

[7]. Also there is a hidden currents, as evidenced by the HB only DNA detection of HB, anti-HBc, 

in the absence of HbsAg. Approximately 9% of HIV-positive patients from industrialized countries 

are carriers of HbsAg [31, 46].  The prevalence HC rate among HIV-infected persons is 40% or 

more, varying in different risk group [20]. M. Sulkowski et al., [40] believe that GW is shown as an 

opportunistic infection in HIV-infected persons. In this connection, it should be noted that, among 

human pathogens microorganisms that hepatitis b virus is one of the most common worldwide. HIV 

and virus of hepatitis B have much in common, although cytotoxic T- lymphocytes in we are able to 

eliminate the virus from the body, assuming that most patients virus of hepatitis B remains in the 

body for a lifetime. Therefore, reactivation of infection can occur after many years of infection, 

such as immunocompromised patients with advanced HIV infection or chemotherapy, regardless of 

the spectrum of antibodies to hepatitis B, detected in the patient.

It should be emphasized that the possible interference as HB and HC on the course and 

outcome of HIV infection, and the last - for the development of parenteral hepatitis. In particular, 

for  a  mixed  HBV/HIV -  infection  is  characterized  by  rapid  decline  swarm  of  anti-HBs,  and 

progression to cirrhosis of the liver [39, 41]. Hepatocellular carcinoma in this population begins to 

develop at  a young age and is  more aggressive [38].  Causes of progression of liver  disease in 

HIV/HBV-associated infections remain unclear. Although the immune response of the host is an 

important  trigger  of  liver  disease in  patients  with HB,  it  cannot  always explain the  aggressive 

disease course. So in HIV-infected persons with evidence of chronic hepatitis B in reduction of CD4 

+  T-lymphocytes  and  CD4 :  CD8 ratio  violation.  The  decrease  in  the  number  of  CD4 +  T - 

lymphocytes especially expressed in patients with chronic active hepatitis.  HIV infection reduces 

the clearance of HbsAg and HBeAg and stimulates DNA virus HBV in HIV-infected persons [50, 

27].

Immunosuppression caused by HIV, it may reduce the levels of AlAt [32]. In patients with 

mixed form of HIV/HBV increased replication of HBV and have a low incidence of seroconversion 

to HBeAg [25]. It stresses the role of HIV - infection and virus-induced interference in the damage 

of the liver parenchyma [19].

Results of clinical studies on effect of HC for HIV infection more contradictory. On the one 

hand, according to some researchers, chronic HCV infection is the cause of death of coinfected 

persons [17].  There is evidence that HIV infection is clinically 2-5 times faster progression to AIDS 

in the presence of the virus HS [23]. This effect is the high risk of developing cirrhosis of the liver, 

the  more  frequent  prevalence  of  cirrhosis  in  these  patients,  rapid  decompensated liver  disease, 
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culminating in the death of patients [7, 26]. The presence of the virus in the blood, how HC and 

RNA of HIV increases risk of death from AIDS [35].  But is the value of viral load and its influence 

on the mortality of combined infection [24]. On the other hand, studies of a number of authors have 

shown that  high levels of RNA virus HC of blood not only stimulates the progression of HIV 

infection, but also worsens the response to treatment active antiretroviral therapy and histological 

picture of liver [7, 15].

HIV infection substantially modifies the natural history of HCV infection, increasing levels 

viremia  of  HCV [23].  It  affects  all  stages  of  infection  the  HC by  reducing  the  frequency  of 

spontaneous recovery from HCV infection [48, 36].

The degree of influence of the HC on the course and outcome of HIV infection depends on 

the path of infection by these viruses. In HIV-positive persons infected through blood transfusions 

and the introduction of drugs, the rate of liver cirrhosis in the first 15 years of follow-up was 15-25 

% and in HIV-negative significantly less - 2.6 – 6.5% [42]. Many persons from among drug addicts 

and alcohol have combined HIV and HC. The progression process of HIV infection has taken place 

against a background of high content RNA of virus HC in blood serum [23] and reduced the number 

of CD 4 cells. An inverse correlation between the level of RNA virus HC and  CD 4 cell count. At 

high levels of RNA observed reduced CD4, low - increased [47, 28]. In 87.3% of patients with HC 

in the presence of detection of HIV increased levels of activity AlAt and in 72.8% - fibrosis of the 

liver varying degrees. However, in patients with normal transaminases fibrosis is found only in 

38.5%. Moreover, in patients with combined infection in 2.5 times more often marked the third 

genotype HC [7].

The influence of the HC on the progression of HIV infection is less certain. At the same time 

the risk of progression of HIV infection may be insufficient antiretroviral therapy. However, R.S. 

Nershow et al. [29] for long-term observation of a large group of HIV-infected women found no 

effect of HCV infection on the progression of the process. Moreover, there are reports that in HIV-

coinfected patients have spontaneous GS climate Rens virus GS [44] and its frequency depends on 

the route of infection [45].

Thus, as the analysis of literary publications, the priority in the study of co-infections belong 

clinical,  immunological and virological studies,  where as epidemiological  -  very few [7,  5].  To 

some extent, this is due to the lack of official registration mix - forms of viral hepatitis with HIV 

infection.  Moreover,  in-depth  study  of  the  co-infections  is  just  beginning.  Undoubtedly,  the 

importance of the study of cell-level interactions of the parasite and the host, as the only habitat of 

many  pathogens  is  the  host  cell  (from  prokaryotes  to  man).  «Here  in  my  home  they  are 
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evolutionarily developed their parasitic forms of existence, including biological properties as items 

of pathogenicity, aggressiveness, invasiveness and others. It evolved and intraspecific fighting and 

synergies and satellizm and much more» [1]. At the same time, in accordance with a systematic 

approach to  the  study of  epidemic  process  as  complex multilevel  system,  the  processes  at  the 

cellular,  molecular  levels,  reflected in epidemic forms,  that  is  at  the population level  [3,11,13]. 

Consequently, it is epidemiological studies can adequately integrate and interpret the data obtained 

from both clinical and virological surveillance.
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