
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract:  

HIV and Malaria are among the two most important global health problems; together they cause more than four million 

deaths per year. Both are diseases acquired, driven and sustained by poverty.Evidence on interactions between malaria 

and HIV/AIDS in non-pregnant adults is accumulating. Both diseases are highly endemic having a wide geographical 

overlap. Co-infection with malaria and HIV is most evident in areas of generalized HIV epidemic and stable malaria 

transmission. In areas with stable malaria, HIV infection increases the risk of malaria infection and clinical malaria in 

adults, especially in those with advanced immunosuppression. In settings with unstable malaria, HIV infected adults with 

AIDS are at increased risk of severe malaria and death. Anti-malarial treatment failure may be more common in HIV-

infected adults with low CD4 cell counts than in those not infected with HIV. Malaria is endemic in most of sub-Saharan 

Africa and this area is also the epicenter of HIV epidemic. There are several ways in which HIV and malaria could 

potentially interact with each other, affecting thereby, the transmission, clinical manifestations, and treatment outcomes of 

either disease. Therefore, the interaction between two diseases is of great significance on the incidence, clinical course, 

therapeutic intervention and prevention of both. Even small effects and small interactions of malaria and HIV could have 

substantial and dramatic population-based effects and of great public health importance.. 
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Introduction 
 Malaria is the most life threatening infection 

in the world–with 247 million infections and one 

million deaths in year 2008, mostly among children 

living in Africa. In Africa a child dies every 45 

seconds of Malaria, the disease accounts for 20% of 

all childhood deaths [1]. Malaria, as compared to 

HIV, is responsible for approximately 20% of all 

deaths in Africa. 

Stable and Unstable Malaria:  

 The clinical outcome and interaction of 

malaria with HIV, largely depends upon whether a 

patient comes from stable or unstable malaria 

transmission area. In an area of stable or endemic 
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malaria, transmission is regular, intense and 

continuous, repeated exposure leads to development 

of specific partial immunity early in life, disease 

affects children and adult differently. Patients 

coming from such an area, who have spent at least 5 

years of childhood, are defined as semi immune. 

While adults remain asymptomatic and rarely 

experience severe complications, children experience 

severe and recurrent infection leading to severe 

malaria and often death. Most adult women develop 

some immunity and malaria related anemia leading 

to low birth weight is the main impact on pregnant 

women, in an area of stable malaria. 

Stable malaria: 

 In an area of Stable or endemic malaria:- 

1. Transmission is regular, intense and continuous.  

2. Repeated exposure leads to partial immunity early 

in life. 

3. Disease affects children and adult differently.  

4. Adults remain asymptomatic and severe 

complications are rare.  

5. Children experience severe malaria and often 

death.   

6. Malaria related anemia leading to low birth weight 

is the main impact on pregnant women. 

Unstable malaria: 

 In an area of unstable malaria:- 

 1. Malaria transmission is infrequent, seasonal, and 

less predictable,  

 2. Epidemics may occur.  

 3. Pre-existing immunity is limited; patients are 

usually non-immune.  

 4. Severity of diseases is similar in all age groups.  

 5. Complicated and severe malaria with high 

morbidity and mortality.  

 6. Risk of complicated malaria is 2-3 times higher in 

pregnant women.  

  In Unstable Malaria, malarial transmission is 

infrequent, seasonal, unstable and less predictable, 

and epidemics may occur. Pre-existing immunity is 

limited, patients are usually non-immune, and hence 

severity of diseases is similar in all age groups. 

Complicated and severe malaria frequently occur, 

with high morbidity and mortality in all age groups. 

Risk of complicated malaria is 2-3 times higher in 

pregnant women living in an area of unstable 

malaria.  

Background of HIV/AIDS: 

 With 65 Million people infected to-date, nearly 

25 Million already dead, the number of people living 

with HIV worldwide continued to grow, reaching an 

estimated 33.4 million in 2008-end. It is estimated that 

2 million deaths due to AIDS-related illnesses occurred 

worldwide in 2008 [2].The total number of people 

living with the virus in 2010 was more than 20% higher 

than the number in 2000, and the prevalence was 

roughly three-fold higher than in 1990. HIV/AIDS is 

among the greatest development and security issues 

facing the world today. Southern Africa remains the 

global epicenter of HIV epidemic. Sub-Saharan Africa 

remains the region most heavily affected by HIV. In 

2008, sub-Saharan Africa, accounted for 67% of HIV 

infections worldwide, 68% of new HIV infections 

among adults and 91% of new HIV infections among 

children. The region also accounted for 72% of the 

world’s AIDS-related deaths in 2008. Asia, home to 

60% of the world’s population, with nearly 5.0 million 

people infected with HIV, is second only to sub-

Saharan Africa in terms of people living with HIV. 

India accounts for roughly half of Asia’s HIV 

prevalence. Available evidence on HIV epidemic in 

India shows a stable trend at national level. Provisional 

estimates place the number of people living with HIV 

in India in 2008 at 22.7 lakhs with an estimated adult 

HIV prevalence of 0.29 percent. The epidemic is 

concentrated among high risk group populations and is 

heterogeneous in its spread
 
[3]. 

1. Generalized HIV Epidemic:  HIV prevalence >1% 

in Pregnant women         

2. Concentrated HIV Epidemic: HIV prevalence < 

1% in  Pregnant women but >5% in one defined sub 

population. 

3. Low level HIV Epidemic:  HIV prevalence <1% in 

pregnant but <5 % in one defined sub-population i.e. 

homosexuals,  sex workers, drug abusers 

Epidemiology of HIV and malaria: 

 HIV and Malaria-both are diseases driven by 

poverty, sustained by poverty and leads to more 

poverty. Together they cause more than 4 Million 

deaths in a year.The impact of the co-infection of 

malaria and HIV/AIDS is most apparent in areas 

with generalized HIV/AIDS epidemics coexist with 

stable malaria. In the most severely affected 

countries of sub-Saharan Africa i.e. Zambia, Malawi, 

Mozambique and Zimbabwe, more than 90% of 

population is exposed to Malaria, and HIV 

prevalence is above 10 % in adults [4,5]. Considering 

that an estimated one billion people in South-East 

Asia are exposed to unstable malaria, it is clear that 

even a small overlap of malaria and HIV/AIDS in 

these settings may have a large public health impact. 

In south-east Asia, south America, and in southern & 

north eastern states of India, HIV and malarial 

infection overlap in certain risk groups, like drug 

abusers [6]. Significant overlap is likely to occur in a 
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number of Indian cities with urban malaria and 

increasing HIV transmission.  

Interactions between HIV and Malaria:    

 HIV and Malaria are two of the foremost 

global health problems facing third world countries 

to day. A clearer picture of association between HIV 

and Malaria has begun to emerge, only in the recent 

past. There are several ways in which HIV and 

malaria could potentially interact affecting thereby, 

the transmission, clinical manifestations, and 

treatment outcomes of each other. Though malaria is 

not a typical opportunistic infection, the 

epidemiology and intensity of malaria transmission 

seem to be critical for determining the consequences 

of co-infection. Even small effects and small 

interactions can have substantial and dramatic 

population-based effects and of great public health 

importance
 
[6].  

HIV-Malaria coinfection: Pathogenesis: 

 Infection with HIV-1, impairs T-cell 

immunity, causes progressive cellular immune-

suppression leading to failure to prevent infection or 

to suppress parasitemia and clinical disease
 
[7]. On 

the other hand P.falciparum has been shown to 

stimulate T-cell activation, promoting HIV-1 

replication through the production of Cytokines- IL-

6, TNF-α,by activated lymphocytes [8,9]. The 

increased viral loads, observed in an important 

Malawi study, were greatest in those with clinical 

malaria, high level of parasitemia and relatively high 

CD-4 counts [10].
 
The finding that malaria can speed 

up the progression of HIV and early deaths is 

supported by another study from Uganda, showing 

increased CD-4 cell decline, associated with episodes 

of malaria despite prompt treatment [11]. 

Effects of HIV infection on malaria 

A. Effect on incidence, parasitemia and clinical 

malaria:    

             In areas of stable malaria transmission, 

malaria infection rates and the frequency of clinical 

illness (fever and other findings) appear to be 

increased in HIV-infected adults, particularly those 

with immunosuppression, as measured by low CD4T 

cell counts [11]. The effect of HIV-1 on malaria is 

more apparent in children than in adults in high 

transmission areas because young children have a 

high incidence of symptomatic malaria. Severe and 

complicated malaria is not found in area of unstable 

malaria transmission. However in settings with 

unstable malaria, HIV infected adults with AIDS are 

at increased risk of severe malaria and death [12,13]. 

This is particularly alarming, as it is estimated, that 

more than half of the World malaria is in hypo-

endemic and meso-endemic areas indicating large 

number of adults at risk. Increased infection rate and 

parasite density is observed to be directly proportion 

to falling CD4 count and increasing 

immunosuppression [14]. Further the frequency of 

severe and complicated malaria increases with the 

progression of HIV-related infection [15]. No direct 

evidence has been found to suggest that HIV alters 

malaria transmission. 

 B. Effect on Diagnosis and treatment of Malaria: 

 HIV infected persons are more likely to 

develop severe and complicated malaria. HIV 

infected persons are more likely to develop severe 

and complicated malaria-acute renal failure, DIC, 

metabolic acidosis, jaundice and severe anemia as 

compared with non-HIV infected individuals and 

non-pregnant women [16]. However researchers in 

Uganda, using molecular genotyping of malaria 

parasites, have demonstrated that the high clinical 

treatment failure rate was due to higher frequency of 

new infections rather than recrudescence of existing 

infections [17]. 

 C.  Response to antimalarial therapy:    

 Anti-malarial treatment failure may be more 

common in HIV-infected adults with low CD4 cell 

counts than in those not infected with HIV [18,19]. 

This may be either because of increased 

susceptibility to malaria re-infection, or because of 

recrudescence of infection, since anti-malarial 

therapy is most effective in individuals who already 

have some acquired immunity. More recent studies 

have suggested that treatment with artemisinin, 

sulfadoxine-pyrimethamine (SP), and artemether-

lumefantrine was less effective in HIV-infected than 

in uninfected men and non-pregnant women [20]. 

D. Interactions in pregnant women:  

 Compared to women with either malaria or 

HIV infection, co-infected pregnant women have 

specific risks of complication from both malaria and 

HIV infection. A meta-analysis of studies on co-

infection in pregnancy demonstrates that HIV 

infection impairs the ability of pregnant women to 

combat malaria. HIV does make malaria in 

pregnancy worse. They are more likely to develop, 

complicated malaria, higher parasite densities 

increased anemia, intrauterine growth retardation, 

preterm birth, and low birth weight. Anemia can 

result from infection with malaria or HIV and during 

pregnancy contributes to higher maternal morbidity 

and mortality [21,22]. The presence of HIV/AIDS 

may result in a poorer response to treatment with 

anti-malarials and to intermittent preventive 

treatment for malaria during pregnancy.  
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Impact of Malaria on HIV:  
Effect of malaria on HIV viral Load:-    

 Acute malarial infection stimulate HIV-1 

replication through the production of cytokines, 

interleukin-6(IL-6) and tumor necrosis factor-alpha 

(TNF-α) by activated lymphocytes [23]. The 

increases in viral load were greatest in those with 

clinical malaria, high levels of parasitemia, and 

relatively high CD4 counts. A study from Uganda 

suggests that malaria may speed the progression of 

HIV disease, and this is supported by showing 

increased CD4 cell decline associated with episodes 

of malaria, despite prompt treatment [24]. The 

increase in viral load generally returned to pre-

infection levels, following anti-malarial treatment. 

However, the true clinical impact of malaria on HIV 

progression remains to be determined [25]. 

Effect of malaria on HIV transmission: 

 No direct evidence has been found to suggest 

that malaria alters HIV transmission in adults. A 

primary concern is the transmission of HIV through 

injections and transfusions for the management of 

malarial fever because anemia caused by 

P.falciparum remains a frequent cause of blood 

transfusions.  

Effect of malaria on HIV disease progression and 

treatment: 

 No direct evidence has been found to suggest 

that malaria alters HIV disease progression. 

Investigators have speculated that transient increases 

in HIV viral load associated with malaria could 

accelerate disease progression [24]. However a 

Ugandan study found significantly faster CD4 cell 

declines in individuals following episodes of Malaria 

[26]. 

Interactions between anti-malarials and anti-

retrovirals: 

 There are currently no documented clinical 

or pharmacological interactions between anti-

malarials and antiretrovirals
 

[1]. However, 

pharmacokinetic interactions between certain anti-

malarials and non-nucleoside reverse transcriptase 

inhibitors (NNRTI) and protease inhibitors are 

theoretically possible and could lead to toxicity. 

Recent studies suggest that treatment with 

artemisinin, sulfadoxine-pyrimethamine (SP), and 

artemether-lumefantrine was less effective in HIV-

infected than in uninfected men and non-pregnant 

women.This suggests that patients receiving protease 

inhibitors and the non- nucleoside reverse 

transcriptase inhibitor delavirdine should avoid 

halofantrine, as there is high risk of toxicity. Other 

anti-malarials such as artemether-lumefantrine may 

also have the potential to interact with anti-

retrovirals. Medicines used in the management of 

opportunistic infections in people living with 

HIV/AIDS may also interact with antimalarials [27]. 

Interactions are possible between cotrimoxazole, 

which is used for prophylaxis of opportunistic 

infections, and sulfadoxine-pyrimethamine (SP), 

which is used for intermittent preventive treatment of 

malaria in pregnant women in some parts of Africa. 

It is recommended that SP should not be given if co-

trimoxazole is being taken daily as this probably 

provides an equivalent anti-malarial effect. While 

more research is required, emphasis should be placed 

on close monitoring and pharmaco-vigilance in the 

treatment of malaria and HIV/AIDS. Overlapping 

drug-associated syndromes and toxicities may 

complicate the clinical presentation of malaria and 

HIV co-infection, and may include fever, rash, 

anaemia, agranulocytosis or pancytopenia, Stevens-

Johnson's syndrome or toxic epidermal necrolysis, 

lactic acidosis. Low adherence, poor-quality drugs 

and drug resistance decrease the effectiveness of both 

antiretroviral and anti-malarial drugs and may further 

hamper treatment outcome. 

Overlap between HIV-malaria prevention 

programmes: 

 HIV and malaria coexist in regions with the 

most poorly developed health surveillance systems, 

making the public health scale of any interaction 

difficult to determine. On a population basis, an 

increased prevalence of malaria and increased 

parasite density in HIV-infected individuals could 

lead to increased malaria transmission affecting both 

HIV-positive and -negative individuals [28]. The 

increased risk of clinical malaria in HIV-positive 

subjects could increase the burden on clinical 

services in areas where HIV-1 is prevalent. In HIV-

infected individuals, the use of a malaria case 

definition based on fever alone can result in a febrile 

illness that may be due to a wide range of ordinary, 

virulent and opportunistic infections being 

misdiagnosed and treated as malaria [29]. This may 

lead to inappropriate care of HIV-infected adults 

with severe febrile illnesses due to causes other than 

malaria. With the use of more costly anti-malarials, it 

has become necessary to give greater emphasis to 

parasitological diagnosis and this is particularly 

important in areas of high prevalence of HIV 

infection. Despite having substantial overlap in risk 

population groups, with common infrastructure 

needs, current prevention and control programmes 

are separate. Effective prevention and management 

of HIV and malaria, and indeed of tuberculosis, will 
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jointly reduce their impact. In areas affected by 

malaria and HIV/AIDS, specific integrated 

prevention and treatment measures are crucial for the 

introduction of new drugs and diagnostic materials, 

especially in a resource challenged country like 

India. 

Key Recommendations  by WHO [30]: 

◗HIV-infected people living in areas of stable and 

unstable malaria are particularly vulnerable to 

malaria. Their protection against malaria by 

insecticide-treated nets or other locally suitable 

preventive measures is a high priority. 

◗ HIV-infected pregnant women in areas with stable 

malaria should—according to the stage of HIV 

infection receive either intermittent preventive 

treatment with at least three doses of sulfadoxine-

pyrimethamine or daily co-trimoxazole prophylaxis. 

Malarial illness in HIV-infected pregnant women 

who receive co-trimoxazole prophylaxis should be 

managed with antimalarial medicines that do not 

contain sulphonamides or sulfones. 

◗ In areas with stable malaria and high HIV 

prevalence, there should be a high suspicion of HIV 

among patients with repeated episodes of fever, and 

the treatment of fever as malaria alone is inadequate; 

in addition to providing malaria treatment, health 

providers should offer HIV testing and counselling. 

◗ A fever-based malaria case definition may result in 

febrile illnesses caused by opportunistic infections 

being misdiagnosed as malaria, leading to 

overtreatment of malaria. However, prompt 

antimalarial treatment is vital to prevent progression 

to severe malaria and death, particularly in young 

children. As improvements in health systems occur, 

confirmatory testing for malaria should increasingly 

become available in malaria-endemic areas. 

◗ In countries with generalized HIV epidemics, 

routine monitoring of antimalarial drug efficacy or 

effectiveness should include assessing the effect of 

HIV on antimalarial treatment outcome. 

◗ Integration of services for prevention and control 

of malaria and HIV is vital for reducing the burden 

of both diseases; programmes need to collaborate to 

plan the most efficient use of existing limited 

resources for service delivery. Integration of services 

is particularly important within the framework of 

reproductive and child health services. 

◗ The evidence base is inadequate in several 

important areas and further operational research, 

observational studies and clinical trials are urgently 

needed. 

◗ All future treatment trials of new antimalarial 

treatment strategies or drugs should identify the HIV 

status of all trial participants and evaluate the 

potential impact of HIV-related immunosuppression 

on response to antimalarial therapy.  

     Further research should be undertaken to evaluate 

possible interactions between antimalarials and 

antiretrovirals, and pharmacovigilance should be 

introduced to monitor adverse drug reactions for both 

the new antimalarials and antiretrovirals. 

 

Conclusion: 
 The challenge is to combine activities to 

control malaria and HIV at various levels of the 

health system, tailor responses to community needs, 

and optimize the use of scarce resources for 

integrated service delivery. There are many 

opportunities for synergism, in particular at a time of 

growing political and financial commitment to 

reduce the burden of HIV/AIDS, tuberculosis and 

malaria, particularly in a developing country like 

India. 
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