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THE CO-INFECTED PATIENT 
INTRODUCTION 
 WHO estimates indicate that 39.5 million individuals 
in the world are currently living with HIV, with over  
4 million new cases and almost 3 million HIV-related 
deaths in 2006.1  Twenty-five percent (25%) of the global 
epidemic is in Asia. 

 An estimated 1.3 million people in the Western 
Pacific Region were living with HIV/AIDS at the end of 
2006, and there were 78 000 deaths due to AIDS during 
the same year.  In the two countries with generalized 
epidemics, HIV prevalence continues to decrease in 
Cambodia while it is on the increase in  
Papua New Guinea.  The epidemic is growing in China, 
Malaysia and Viet Nam, where HIV infection is 
concentrated in populations with high-risk behaviours, 
such as injecting drug users and sex workers.  Recent data 
on rising rates of sexually transmitted infections indicate a 
significant potential for the continued growth of the HIV 
epidemic in the Region. 

HIV, HBV, HAV and syphilis prevalence among MSM attending 
the Silom Community Clinic (N=166), Oct – Dec 2005 
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(Source: Frits van Griensven; Thailand MOPH–U.S. CDC Collaboration 
9th Bangkok Symposium, January 2006) 

WHAT IS CO-INFECTION? 
 People living with HIV and AIDS commonly have 
other infections.  This is a result of the shared 
transmission mode of these infections with HIV or as a 
result of immunosuppression.  These co-infections not 
only complicate management of patients with HIV but 
also contribute to increased HIV transmission rates.  

 

 

 This newsletter will review the common 
co-infections: tuberculosis, viral hepatitis (hepatitis B and 
C), herpes simplex virus type 2 (HSV-2), malaria and 
syphilis. 

 

TUBERCULOSIS CO-INFECTION 
 There were an estimated 8.8 million new tuberculosis 
cases in 2005, 7.4 million in Asia and sub-Saharan Africa. 

 TB prevalence and death rates have been falling 
globally for several years.  In 2005, the TB incidence rate 
was stable or in decline in all six WHO regions.  
However, the total number of new TB cases continues to 
rise slowly because of continued growth in the African, 
Eastern Mediterranean and South-East Asia Regions.2 

 TB associated with HIV infection is a growing 
concern in the Western Pacific Region, particularly in 
Papua New Guinea and Viet Nam, with estimated 
prevalence of HIV among TB patients at about 9.7% and 
3%, respectively.  The prevalence of HIV among TB 
cases is still high in Cambodia at 9.9%, but has shown a 
significant decline from 11.8% in 2003.3 

IMPACT OF HIV ON TB 

 Patients with HIV infection are more susceptible to 
TB because immunodeficiency increases the risk of 
reactivation of a latent TB infection and the risk of rapid 
progression of a new TB infection.  The risk of 
reactivation of TB infection is 7%-10% per year in HIV-
infected persons compared to a less than 10% lifetime risk 
in those without HIV infection.  Those with advanced 
HIV infection (WHO clinical stage 3 or 4) are at most risk 
of developing active TB infection.4 

IMPACT OF TB ON HIV 

 TB is the most common opportunistic infection and 
the most common cause of death among people living 
with HIV/AIDS.  The risk of death in HIV-infected 
patients with TB has been reported to be twice that in 
HIV-infected patients without TB, independently of CD4 
count.5  
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MANAGEMENT OF TB DISEASE IN THE 
PRESENCE OF HIV INFECTION 

 Current WHO guidelines recommend the same TB 
regimens for TB-HIV co-infected patients as are used in 
HIV negative TB-infected patients.6, 7  WHO recommends a 
rifampicin-containing regimen for six months.8 

MANAGEMENT OF HIV INFECTION IN THE 
PRESENCE OF TB DISEASE 

 The recommended first-line antiretroviral (ARV) 
regimen is stavudine or zidovudine + lamivudine + 
efavirenz.  If available, tenofovir or abacavir may be 
substituted for stavudine and zidovudine.  Standard doses 
of first-line ARV are recommended with rifampicin-
containing TB regimens.  WHO currently recommends the 
standard efavirenz dose of 600 mg per day.  Efavirenz 
blood levels are decreased in the presence of rifampicin.  
However, recent data suggest that increasing the dose of 
efavirenz to 800 mg per day is not necessary.9 Efavirenz is 
contraindicated in pregnant women or women of 
childbearing potential without effective contraception.  
Alternatives are saquinavir + ritonavir or abacavir-
containing regimens.  Current WHO recommendations for 
the initiation of ARV in patients with tuberculosis are 
summarised below in Table 1.  

 

Table 1.  When to initiate ARV in patients with HIV/TB 
co-infection 

Patient clinical 
status 

No CD4 
available. 

CD4 available 

Pulmonary TB 
only  

Start and 
complete TB 
treatment then 
start ARV. 

Pulmonary TB 
and other signs 
of Stage III or 
IV 

Start TB 
treatment. 

Timing of ARV 
initiation based 
on clinical 
judgement in 
relation to other 
signs of 
immuno-
deficiency.  

CD4 > 350 

Start and complete 
TB treatment, then 
start ARV.  

CD4 200-350 

Start TB treatment. 
Start ARV after 
initiation phase of TB 
treatment. 

CD4 < 200 

Start TB treatment. 

Start ARV as soon as 
TB treatment is 
tolerated (2 weeks - 
2 months). 

Extra 
pulmonary TB 

Start TB treatment. 
Start ARV as soon as TB treatment is 
tolerated. 

VIRAL HEPATITIS CO-INFECTION 
EPIDEMIOLOGY 

 Co-infection with HIV and HCV is common due to 
their shared transmission pathways (parenteral, sexual and 
mother to child).10  Liver disease due to chronic HBV and 
HCV infection is becoming a leading cause of death among 
persons with HIV infection worldwide.11  There is also an 
increase in the incidence of hepatocellular carcinoma and 
ARV-related hepatotoxicity in patients with HCV and HBV 
co-infection.12  

Deaths in a Cohort of 23 441 Patients Treated with 
Anti-HIV Drugs 

(Source: Viral Hepatitis in HIV Infection Margaret James Koziel, 
M.D., and Marion G. Peters, M.D. N Engl J Med 2007;356: 
1445-54) 

 

 The prevalence of HBV infection among HIV-infected 
persons varies from 5%-10% in the United States to 20%-
30% in Asia and parts of sub-Saharan Africa.13, 14 While the 
spontaneous clearance of HBV is >90% in 
immunocompetent adults, chronic HBV infection develops 
in 20% of adults with HIV infection after exposure to 
HBV.15  It is estimated that 180 million people are 
chronically infected with HCV.  The prevalence of co-
infection varies widely between geographical regions and 
between predominant modes of HIV transmission.  

 Rates of HIV/HCV co-infection are highest in areas 
where injecting drug use and unsafe blood practices are the 
dominant modes of HIV transmission.  Perinatal 
transmission of hepatitis C is rare in immunocompetent 
individuals (<1%).  The transmission rate rises with 
increasing immunosuppression in HIV positive mothers, 
and is estimated to be as high as 20%.  HCV-related deaths 
are predicted to increase over the next 25 years.  By 2030, 
mortality related to HCV in the United States of America is 
expected to peak at about 13 000 compared to a projected 
HIV-related mortality of 4200.16 

INTERACTION BETWEEN HIV, HEPATITIS B 
AND HEPATITIS C  

 HIV modifies the natural history of HBV infection 
with higher rates of progression to advanced liver disease 
among persons with HIV/HBV co-infection.17  The 
presence of HIV infection is associated with greater rates 
of progression to cirrhosis.  HCV- associated liver disease 
is accelerated in the presence of HIV infection.  Rates of 
progression of liver disease in HIV/HCV co-infection
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are also greater.18  The impact of HBV and HCV on the 
natural history of HIV is less certain.19  HCV infection in 
injecting drug users (IDU) is a major medical challenge 
due to concurrent substance abuse, co-morbid mental 
health conditions, poor socioeconomic status, and complex, 
expensive and often unavailable HCV treatment.20 

 

Table 2.  Principles of Hepatitis B therapy 

Choice of 
ARV  

Drugs with anti-HBV therapy should be 
included in first-line ARV regimen for HIV-
infected patients who are HBsAg+ (and 
HBeAg+ if known). 

Preferred 
first-line 
ARV 

 
TDF + (3TC or FTC) + EFV 
 

Alternatives 
if TDF is 
unavailable  

(AZT or d4T) + (3TC or FTC) + EFV 
(AZT or d4T) + (3TC or FTC) + NVP (See 
Choice of NNRTI below) 
In this case, 3TC (or FTC) will be the only 
drug with activity against hepatitis B. 

Choice of 
NNRTI 

EFV is the preferred NNRTI option. 
NVP should be used with care and regular 
monitoring in patients who have known 
HIV/HBV co-infection and grade 1, 2 or 3 
elevation of ALT/AST. 
NVP is not recommended for patients with 
grade 4 or greater elevations of ALT/AST.  

Second-line 
regimen 

3TC be continued as part of second-line 
ARV following initial ARV failure, even if it 
was used in first-line regimen. 

HBV 
Resistance 

Ideally, 3TC should be used either with TDF 
or not at all. 
This may not be feasible in resource-limited 
settings. 
HBV resistance to 3TC will develop in 50% 
of patients after two years and in 90% after 
four years of treatment if 3TC is the only 
active anti-hepatitis B drug in the ARV 
regimen.  

Therapy 
outcomes 

HBV seroconversion (loss of HBeAg and 
development of HBeAb) occurs in  
11%-22% of HBeAg-positive HIV-infected 
patients who are treated with 3TC for one 
year. 

Hepatic flares 
Soon after initiation of ARV as part of IRIS. 
Discontinuation of 3TC also may result in 
hepatic flares.  

FTC 
Emtricitabine (FTC) has similar rates of 
suppression of HBV and similar safety 
profile and resistance pattern to 3TC. 

 
(Source: Management of HIV Infection and Antiretroviral Therapy in 
Adults and Adolescents. A Clinical Manual 2006. World Health 
Organization Regional Office for South-East Asia.) 
 
 
PATIENTS WITH UNKNOWN HEPATITIS 
SEROSTATUS 

 ARV programmes in areas of the world with a high 
HBV seroprevalence and no capacity to screen for HBV 
may consider the use of TDF plus either FTC or 3TC as the 

preferred initial NRTI combination if the drugs are 
available. 

HEPATIC FLARES  

 Hepatic flares may occur following initiation of ARV 
as part of the immune reconstitution inflammatory 
syndrome (IRIS) or when ARV is stopped. 

 Flares typically present as an unexpected increase in 
hepatic enzymes and symptoms of clinical hepatitis 
(fatigue, nausea, abdominal pain and jaundice) within  
6-12 weeks of commencing ARV.  Flares may be difficult 
to distinguish from ARV-induced hepatic toxicity.  Drugs 
active against HBV should preferably be continued during 
a suspected flare.  If it is not possible to distinguish a 
serious hepatitis B flare from drug toxicity, all ARV should 
be stopped until the patient stabilizes.  

Table 3.  Principles of hepatitis C therapy 21 

HCV therapy 

No ARVs are directly active against HCV. 
However, ARV has been shown to delay 
progression of HCV liver disease in HCV/HIV 
co-infection. 
The only effective treatment is pegylated 
interferon and ribavirin which are generally not 
available in resource-limited settings.22 

Therapy 
outcomes 

Clinical trial outcomes 
HCV genotype 1: 15%-28% sustained 
virological response rates. 
HCV genotype 2 and 3: 60%-70% virological 
response rates. 

Side effects of 
interferon 

Up to 60% of individuals treated with IFN will 
experience mental health issues, mostly 
commonly depression. Monitor mental health 
closely. 

Timing of 
HCV therapy 

Commence anti-HCV therapy before CD4 count 
drops to levels where ARV is required. 
If ARV is required in HCV-positive patients, 
they should be stable on ARV with a CD4 count 
>200 cells/mm3 before anti-HCV therapy is 
considered.. 

Preferred 
first-line 
ARV 

NRTI choice is the same as for HCV uninfected 
patients. 
EFV is the preferred NNRTI option. 
NVP should be used with care and regular 
monitoring in patients who have known 
HIV/HBV co-infection and grade 1, 2 or 3 
elevation of ALT/AST. 
NVP is not recommended with grade 4 or greater 
elevations of ALT/AST. 

Drug 
interactions 

Ribavirin and d4T/ddI pancreatitis/lactic acidosis 
do not co-administer. 
Ribavirin and AZT anaemia  
Interferon and EFV depression 

Hepatic 
flares 

Soon after initiation of ARV as part of IRIS. 

 

PREVENTION  

 All patients infected with HIV and with negative 
hepatitis B serology should be vaccinated. Vaccination 
may be less effective due to immunosuppression.23, 24 
Approximately 30% of HIV-infected patients have a 
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primary non-response (only 2.5% in immunocompetent 
individuals).  Loss of protective immunity is seen in up to 
30% of HIV-infected patients during each year following 
seroconversion. 

 Bivalent hepatitis A and B vaccine can be used. 
(Months 0, 1 and 6).  A new accelerated schedule for 
bivalent hepatitis A/B vaccine is approved by the United 
States Food and Drug Administration with all three 
injections given in one month.  This may improve 
adherence and completion of the full course.  Currently, 
there is no information on the use of the accelerated 
schedule in HIV-infected individuals.  Following 
immunization, patients should be counselled about 
measures to prevent further transmission and transmission 
of other viruses such as hepatitis C (safe sex practices, 
avoidance of needle-sharing and others).  

 Newborns of mothers with chronic hepatitis B should 
receive hepatitis B immunoglobulin and active 
immunization. 

MALARIA CO-INFECTION 
 Malaria infection rates, the severity of disease and 
malarial-related deaths are increased in patients with HIV 
infection, especially in those with low CD4 counts.  
Antimalarial therapy appears to be less effective in HIV-
infected individuals compared to those who are HIV 
negative and re-infection is more common.  In pregnant 
women, HIV is associated with more episodes of malaria, 
more fever and more adverse birth outcomes.  

 HIV-infected women experience more peripheral and 
placental malaria, higher parasite densities, and more 
febrile illnesses, severe anaemia and adverse birth 
outcomes than HIV-uninfected women.25  However, the 
effect of malaria on mother-to-child transmission of HIV is 
unclear with published studies reporting different 
findings.26, 27, 28 

 There are interactions between antimalarial drugs, 
protease inhibitors (PIs) and non-nucleoside reverse 
transcriptase inhibitors (NNRTIs).29 The antimalarial drugs 
halofantrine, artemether, and lumefantrine should not be 
given to patients receiving PIs because of excessive risk of 
toxicity. NNRTIs (nevirapine or efavirenz) reduce the 
concentrations of lumefantrine and artemether, increasing 
the risk of treatment failure.30 

 The impact of HIV on malaria in Africa has been 
studied by computer simulation modelling.31  It is 
estimated that HIV increases the incidence of clinical 
malaria and malarial-related deaths across the continent by 
<5%.  In southern Africa, where HIV prevalence is highest, 
the HIV-attributable increase in clinical malaria was 
modelled to reach 28%. 

SYPHILIS CO-INFECTION 
 Syphilis is gaining renewed attention against the 
backdrop of the HIV epidemic.  Recent reports indicate that 

syphilis incidence is rising in the United States of 
America.32  In China in 1993, reported cases of syphilis 
were 0.2 per 100 000.  This increased to 5.7 cases per  
100 000 people in 2005. The rate of congenital syphilis 
increased with an average yearly rise of 71.9%, from  
0.01 cases per 100 000 live births in 1991 to 19.68 cases 
per 100 000 live births in 2005.33 

 For a single, unprotected sexual contact, the risk of 
transmission of syphilis is 30%-60%.  Like other sexually 
transmitted diseases, syphilis favours the transmission of 
HIV due to lesions in the genital mucosa.  Syphilis 
increases the efficiency of HIV transmission by three to 
five times.34   HIV modifies the course of syphilis and the 
response to treatment. HIV-positive immunosuppressed 
patients may have multiple primary chancres, more rapid 
progression to tertiary manifestations, increased frequency 
of ocular disease and delay or failure of titre decline 
following treatment. Co-infected patients may also 
experience slower resolution of primary chancres.35 
Several reports indicate that HIV co-infected patients may 
be at higher risk for syphilis relapse than are HIV-negative 
patients.36  

 As with other diseases that require CD4-cell function 

for effective host control, the severity of syphilis in HIV-
infected patients varies widely depending on host 
immunity.  As seen with TB infection, patients with 
syphilis who are also immunocompromised appear to be at 
increased risk for disseminated disease, atypical 
presentations and poor treatment response.  

 Routine screening for syphilis with TPHA, TPPA or 
VDRL may not be reliable in HIV-infected patients, with 
false-negative results due to compromised production of 
antibodies.  

 Treatment recommendations for syphilis are 
dependent on the stage of disease and are the same for 
HIV-positive and HIV-negative individuals. 

 

HERPES SIMPLEX VIRUS 2 (HSV-2)  
CO-INFECTION 
 Recent studies suggest a “vicious circle” in which 
HSV-2 infection increases HIV target cells in the genital 
mucosa.  HIV infection impairs mucosal immunity and 
local HSV-2 reactivation enhances both HSV-2 and HIV 
transmission.37  In an abstract presented at the  
14th Conference on Retroviruses and Opportunistic 
Infections in February 2007, 300 HIV-positive, HSV-2-
positive women treated with suppressive acyclovir 
demonstrated a significant decrease in the frequency of 
HIV viral shedding in genital tract secretions. The authors 
conclude that suppressive HSV-2 treatment with acyclovir 
may significantly reduce the rate of HIV transmission.38  
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IMMUNE RECONSTITUTION 
INFLAMMATORY SYNDROME (IRIS) 

 Immune Reconstitution Inflammatory Syndrome 
(IRIS) is a pattern of diseases presenting soon after the 
initiation of ARV.  Typically, it occurs in the first  
6-12 weeks after starting ARV, although “late” IRIS has 
been reported up to three years.  IRIS is a paradoxical 
overreaction against a foreign antigen (alive or dead) in 
patients commencing ARV and who undergo a 
reconstitution of their immune responses against this 
antigen.  Mycobacterium tuberculosis accounts for 
approximately one third of all IRIS events.  Infections 
associated with IRIS may have unusual symptoms and are 
typically unresponsive to conventional treatment.  Often, 
there is no detectable evidence of the underlying pathogen 
(M.Tuberculosis, M. avium, hepatitis B/C) in the affected 
tissues or body fluids.  It is the inflammatory immune 
response that causes the unexpected worsening of the 
patient’s condition. 

 TB IRIS occurs in patients with advanced HIV 
disease, when treatment for TB and HIV is initiated 
simultaneously or at a short interval.  TB IRIS may also 
present as initial symptomatic improvement during anti-
tuberculosis treatment followed by deterioration of 
symptoms after initiation of ARV. Clinical symptoms 
include fever, lymphadenopathy, worsening of respiratory 
symptoms or disseminated disease with bone marrow, 
hepatic and other intra-abdominal involvement (ileitis and 
peritonitis, intra-abdominal lymphadenopathy and splenic 
abscess). 39, 40 

 Viral hepatitis IRIS presents as signs and symptoms of 
hepatic decomposition (hepatomegaly, jaundice, ascites 
and elevated hepatic enzymes) soon after commencing 
ARV.  It may be difficult to distinguish the presentation 
from a drug reaction (e.g. to nevirapine), especially if the 
patient’s hepatitis status is unknown.  In mild cases, ARV 
can be continued with careful clinical and liver enzyme 
monitoring.  In more severe cases, systemic steroids may 
be used.  

MANAGEMENT  

 Diagnostic and management strategies for IRIS in 
resource-limited settings, including guidelines for use of 
corticosteroids, are lacking and urgently need to be 
developed.  The following interventions are mostly based 
on published case reports and other anecdotal clinical 
evidence.41 Treatment includes continuation of primary 
therapy against the offending pathogen in order to decrease 
the antigenic load, continuation of effective ARV and 
judicious use of anti-inflammatory agents.42 Treating an 
unmasked active Opportunistic Infections, such as TB, may 
mean temporary interruption of ARV until the patient is 
stable on TB drugs, then reintroduction of ARV.  

 IRIS may resolve without treatment and continuation 
of ARV.  In severe cases, corticosteroid treatment to 
suppress exaggerated inflammatory response may be 
indicated. Prednisone 0.5mg/kg/day for 5-10 days is 
suggested in moderate to severe cases of IRIS.43 The exact 
duration and dose of the steroid is variable and depends 
upon clinical severity. Sometimes the duration of the 
steroid therapy may extend to six months or one year.  
Discontinuation of ARV may be considered in cases of 
severe life-threatening IRIS (encephalitis and acute 
respiratory distress syndrome).  

 
Table 4. The many faces of IRIS 44 
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