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A B S T R A C T 

Human immunodeficiency virus type-1 (HIV–1) and human T-cell leukemia 

virus (HIV-1/HTLV) co-infection is a serious health problem worldwide, 

especially in endemic areas and vulnerable subjects like intravenous drug 

abusers. This is due to the fact that CD4+ and CD8+ T-cells are the primary 

targets of HTLV-1 and HTLV-2, respectively. The influence of HTLV-1 and 

HTLV-2 on CD4+ count can shortened or prolong progression to AIDS and the 

development of more clinical complications. Opportunistic infections may 

differ between HIV-1/HTLV-1 and HIV-1/HTLV-2 co-infection subjects. 

Several epidemiologic studies have discussed molecular bases of HIV-1/HTLV 

co-infection, including cytokine and chemokine mediated pathways; however, 

they have yielded discrepant results. 
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Introduction 

Human Immunodeficiency Virus (HIV), the 

causative agent of Acquired Immune Deficiency 

Syndrome (AIDS), has been afflicting humans since 

1981. 

HIV infection causes both cellular and humoral 

immune deficiency through invasion to CD4 T-cells. 

Co-infection with both types of HTLV-1 and HTLV-

2 were reported frequently since HIV discovery. 

Co-infection has emerged as a health problem in 

areas where HIV is prevalent such as South America 

and Africa with HIV-1 and HTLV-1 co-infection 

predominance, while HIV-1 and HTLV-2 co-infection 

is more common in the USA and Europe.  

HTLV-1 and HTLV-2 have common modes of 

transmission, but have different T-cell tropisms because 

the final targets of HTLV-1 and HTV-2 are CD4+ and 

CD8+ T-cells, respectively.  

How these retroviral agents influence HIV-1 in a co-

infected subject was considered an important issue to 

be investigated.  

In many studies, clinical complications and outcomes 

in co-infected subjects were compared to patients solely 

infected with HIV-1, however, conflicting results were 

obtained. 

In this review, we investigated the various molecular 

bases of HIV/HTLV co-infection with consideration of 

clinical outcomes and viral load in co-infected patients. 

 

 

Virology 

HTLV-1 is responsible for adult T-cell leukemia (1) 

and is associated with myelopathy/tropical spastic 

paraparesis (HAM/TSP) (2-4). The former is a 

malignancy of CD4+ T-lymphocytes that is mediated 

by abnormal immune response to HTLV-1 early in life 

and develops to T-cell leukemia in a small proportion 

of carriers (<5%) over a period of 50-70 years. Adult T-

cell leukemia has two different clinical forms of 

chronic and acute. 

A plethora of multistep, pathologic processes are 

involved in developing adult T-cell leukemia (5). 

HAM/TSP is another abnormal immune response 

related to HTLV-1 and appears late during the third or 

fourth decades of life. HTLV-1 is associated with other 

inflammatory disorders like arthropathy, uveitis, 

infective dermatitis in children, as well as increased 

frequency of opportunistic infections (6, 7). Subacute 

myelopathy resembling HAM/TSP was reported in 

people with HTLV-2 (8). 

As recently demonstrated, other neurologic disorders 

could be a result of HTLV-1 or -2 infection (9). In a 

prospective cohort study, mortality rate was shown to 

be higher in carriers of HTLV-2  compared to normal 

subjects (10). HTLV-1 proviral load levels are directly 

related to an escalated risk of adult T-cell leukemia and 

probably HAM/TSP (11, 12).  
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However, high tax expression plays a more important 

role in developing HAM/TSP pathogenesis than 

proviral load (13). The values of proviral load vary 

between HTLV-1 and HTLV-2 infections because of 

their different pathogeneses. HTLV-2 subtypes a and b 

have the highest and lowest proviral loads, respectively 

(14, 15).  

Various studies suggested contradictory results 

regarding lower proviral load in HTLV-2 infected 

females and the correlation between proviral load and 

age in subjects with HTLV-2 infection (15-18). 

Nonetheless, recent studies showed that proviral load 

of both HTLV-1 and HTVL-2 reach plateau due to 

immunologic inhibition of clonal expansion (19).  

Proviral loads of HTLV-1 and HTVL-2 tend to be 

high when the kidney or bladder are infected (20), 

whereas they are at a lower level when infected with a 

sexual transmitted disease (21). In addition, both 

HTLV-1 and HTVL-2 are able to modify blood cell 

count for a lengthy amount of time, resulting in an 

increase in total lymphocyte count in HTLV-2 carriers 

(22). 

Molecular and cellular bases of HIV/HTLV co-

infection 

A number of studies proposed that HIV expression 

can be upregulated by HTLV-1 (23-25) via many 

modulatory pathways. Tax, which has an essential role 

in HTLV-1 transcription, activates nuclear factor NF-

κB pathway (NF-κB), which in turn, recognizes two 

binding loci within V3 region of the HTLV-1 long 

terminal repeat (26), similar to the way tumor 

necrotizing factor α or interleukin 1-β stimulate the  

NF-κB related HIV-1 transcription pathway (27).  

Modulation of viral RNA by Rev-Rex proteins 

leading to viral genome transcription and synthesis 

stimulation of both structural and regulatory proteins is 

another similar pathway (28). T-cell proliferation is 

stimulated by HTLV-2 (29-33), while HIV-1 reduces 

CD4 T-cells in infected subjects. The opposing 

responses are mediated through various cytokines and 

chemokines (32, 33). 

Different viruses target specific cytokines and 

chemokine pathways. One pathway that is necessary for 

maintaining a virus may be fatal to other strains (34). 

HIV-1 may need chemokine receptor expression to 

bind to CD4 cells (35-37). 

CD8+ in vitro, CD8+ cytotoxic T- cells in in 

HAM/TSP cases infected with HTLV-1 are capable of 

producing some CC chemokine binding including 

CC13, CC14, and CC15, which are inhibitory factors 

for HIV-1 (38-40). Therefore, HIV replication can be 

modulated through cytokine-mediated pathways 

induced by HTLV. 

Another chemokine pathway, named Janus kinase 

(JAK)/signal transducer/activator of transcription 

(STAT) signaling pathway, is activated only in HIV-

1/HTLV-1 and not in HIV-1/HTLV-2 co-infected 

patients (41-43), suggesting the various consequences 

of HIV-1 co-infection with HTLV-1 and/or HTLV-2 

(38). This finding also indicated that the ability of HIV 

for JAL/STAT induction is suppressed by either 

HTLV-2 proteins or by HTLV-2 induced host factors 

(38).  

The factors released by HTLV-1 have a dual 

influence on HIV-1 infection. They play both 

stimulatory and inhibitory roles in HIV-1 and HIV-

1/HTLV-1 co-infection (44). These converse effects 

were noted in various studies. Many investigations 

indicated the shorter course of progression to AIDS in 

HIV-1/HTLV-1 co-infection subjects (45-49), while 

other studies failed to demonstrate cytopathic effects of 

HTLV-1 on HIV-1 in HIV-1/HTLV-1 co-infection 

(50). One explanation for this discrepancy could be the 

various phenotypes of HIV-1 in clinical disorders.  

Various authors reported contradictory results about 

the influence of HTLV-2 on HIV-1 in HIV-1/HTLV-2 

co-infection. Some of them confirmed accelerated 

progression to AIDS in HIV-1/HTLV-2 co-infection. 

Conversely, others suggested no effects or even 

protective role of HTLV-2 in co-infected patients. 

HTLV disease development is directly related to the 

viral burden of HTLV-1/2 in HIV-1/HTLV-1 co-

infection as demonstrated in two investigations. 

A brief review of HIV-1/HTLV co-infection  

Both types of HTLV are retroviruses and spread by 

the same means of transmission as HIV-1. Co-infection 

of HIV with both types of HTLV is a frequent event 

and is commonly reported in all parts of the world. 

HIV-1/HTLV-1 is more common in the southern 

hemisphere, while HIV-1/HTLV-II co-infection is more 

prevalent in the northern hemisphere. 

They all have a special tropism for T-lymphocytes, 

however, CD4 T-cells have a preference for HIV-1 and 

HTLV-1, whereas HTLV-2 has a predominant 

tendency toward CD8+ T-cells. The biological 

consequences and clinical implications of HIV-1 and 

HTLV-1/2 co-infection were noted in many studies. 

Researchers assessed clinical outcomes such as 

protective role of HTLV against HIV-1 or faster 

progression to AIDS in co-infected patients as 

compared to mono-infected HIV-1 cases. Paraclinical 

parameters, such as proviral burden of viruses and 

CD4+ count, are compared in co-infected patients with 

mono-infected subjects. Furthermore, frequency of 

other associated clinical complications and response to 

antiretroviral treatments are investigated among co-

infected patients. The above-mentioned outcomes were 

reviewed in former articles. 

In a large-sized study conducted in New Orleans, 

USA, it was demonstrated that HIV-1 co-infection with 

HTLV-1 or HTLV-2 is associated with a higher 

probability of having neurologic complications, urinary 

and respiratory tract infections, thrombocytopenia, and 

hepatitis C. 

Shorter survival and rapid progression to AIDS 

among HIV-1/HTLV co-infected patients were 
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demonstrated in a retrospective, case-control study 

performed in Bahia, Brazil. Co-infection  with HTLV-

2, especially among intravenous drug abusers is  

associated with liver disease and seropositivity of 

hepatitis C, but not an increase in myelopathy, 

peripheral neuropathy, bronchitis, and urinary tract 

infections after successful introduction of HAART for 

HIV-1 patients (43). Clinical outcomes have changed in 

this group, for instance, opportunistic pathogens are 

replaced with inflammatory syndromes resulting in 

neurologic diseases. This includes peripheral 

neuropathy and sporadic neurologic symptoms, which 

are developed more rapidly in HIV-1/HTLV co-

infected patients (51). Furthermore, HTLV proviral 

load increased after the initiation of HAART, which 

indicates lack of efficacy of HAART in limiting 

HTLV-1 and -2 in HIV-1/HTLV co-infected patients. 

HTLV seropositivity is presented more commonly as 

co-infection with HIV-1 rather than mono-infection 

(6.8% vs 1.1%). 

HIV-1 and HTLV-2 co-infection provides a 

protective role for patients against progression to AIDS 

in two study groups during a period of 15 years (43). In 

this study, HIV-1 mono-infected subjects were 

compared with HIV-1/HTLV-2 group for clinical 

outcomes and paraclinical parameters for an average of 

15 years. The co-infected group had a higher mean age, 

as well as CD4+ and CD8+ T-cell counts, but the two 

groups were not different in viral load and mean 

duration of HIV infection.  

A well-defined subgroup of patients with features 

such as an average of 12 years of non-progression to 

AIDS, CD4 count > 500 cell/µl, a stable HIV viremia 

between lovo-1500 copies/ml without developing 

opportunistic infection, and forgoing the need of 

antiretroviral treatment for a long period of time were 

more commonly found in the co-infected group 

(13.5%) than in the mono-infected HIV-1 group 

(1.1%). This finding supports the protective role of 

HTLV-2 infection in HIV-1 infected subjects. By 

lowering HIV replication and immune activation,  it 

was observed that HTLV-2 proviral load was not 

different between co-infected group and HTLV-2 

mono-infected subjects, suggesting that HIV-1 

infection has little or no influence on HTLV-2 proviral 

load.  

Conclusion  
Our findings were confirmed by other studies, in 

which a delay in progression to AIDS was observed in 

HIV-1 co-infection with HTLV-1 or -2. 

References 

1- Kalyanaraman VS, Sarngadharan MG, Robert-

GuroffM, Miyoshi I, Golde D, Gallo RC. A new 

subtype of human T-cell leukemia virus (HTLVII) 

associated with aT-cell variant of hairy cell leukemia. 

Science 1982; 218:571-3. 

2- Hjelle B. Human T-cell leukemia/lymphoma viruses. 

Life cycle, pathogenicity, epidemiology, and 

diagnosis. Arch Pathol Lab Med 1991; lIS:440~50. 

3- Kaplan JE, Khabbaz RF. The epidemiology of 

human T-Iymphotropic virus types I and II. Rev Med 

Virol 1993;3:137-48. 

4- Lee H, Swanson P, Shorty VS, Zack JA, Rosenblatt 

JD, Chen IS. High rate of HTLV-II infection in 

seropositive iv drug abusers in New Orleans. 

Science 1989;244:471-5. 

5- Centers for Disease Control and Prevention. HTLV-I 

screening in volunteer blood donors-United States, 

1989. MMWR Morb Mortal Wkly Rep 1990;39:915-

24. 

6- Kleinman S, Fitzpatrick L, Lee H. Transmission of 

HTLV-l/Il from blood donors to their sexual partners 

[abstract]. In: Program and abstracts: International 

Society of Blood Transfusion!American Association 

of Blood Banks Joint Congress Meeting (Los 

Angeles). Arlington, VA: American Association of 

Blood Banks, 1990: 129. 

7- Vitek CR, Gracia FI, Giusti R, et al. Evidence for 

sexual and mother-tochild transmission of human T 

Iymphotropic virus type II among Guaymi Indians, 

Panama. J Infect Dis 1995; 171: 1022-6. 

 

8- Weiss SH. The evolving epidemiology of human T 

Iymphotropic virus type II. J Infect Dis 1994; 

169:1080-3. 

9- Hjelle B, Appenzeller 0, Mills R, et al. Chronic 

neurodegenerative disease associated with HTLV-II 

infection. Lancet 1992;339:645-6. 

10- Jacobson S, Lehky T, Nishimura M, Robinson S, 

McFarlin DE, DhibJalbut S. Isolation of HTLV-Il 

from a patient with chronic, progressive neurological 

disease clinically indistinguishable from HTLV-I-

associated myelopathy/tropical spastic paraparesis. 

Ann Neurol 1993; 33: 392-6. 

11- Harrington WJ, Sheremata W, Hjelle B, et al. 

Spastic ataxia associated with human T-cell 

Iymphotropic virus type II infection. Ann Neurol 

1993; 33 :411-4. 

12- Murphy EL, Engstrom JW, Miller K, Sacher RA, 

Busch MP, Hollingsworth CG. HTLV-II associated 

myelopathy in a 43 year old woman. Lancet 

1993;341:757-8. 

13- Sheremata WA, Harrington WJ, Bradshaw PA, et 

al. Association of ' '(tropical) ataxic neuropathy" with 

HTLV-IL Virus Res 1993;29:71-7. 

14- Loughran TP, Coyle T, Sherman MP, et al. 

Detection of human T-cell leukemia/lymphoma virus, 

type II, in a patient with large granular lymphocytic 

leukemia. Blood 1992; 80: 1116-9. 

15- Martin MP, Biggar RJ, Hamlin-Green G, Staal S, 

Mann D. Large granular lymphocytosis in a patient 

infected with HTLV-II. AIDS Res Hum Retroviruses 

1993;9:715-9. 



Saberi et al   HIV-1/HTLV Coinfection 

500              Patient Saf Qual Improv, Vol. 5, No. 1, Win 2017 

16- Heneine W, Chan WC, Lust J, et al. Infection with 

the human T-Iymphotropic virus type II (HTLV-II) is 

rare in patients with large granular lymphocytic 

leukemia. J Acquir Immune Defic Syndr 1994; 7:736-

7. 

17- Kaplan MH, Hall WW, Susin M, et al. Syndrome of 

severe skin disease, eosinophilia, and dermatopathic 

lymphadenopathy in patients with HTLV-II 

complicating human immunodeficiency virus 

infection. Am J Med 1991;91:300-9. 

18- Zack JA, Cann AJ, Lugo JP, Chen IS. HIV-I 

production from infected peripheral blood T-cells 

after HTLV-I induced mitogenic stimulation. Science 

1988;240:1026-9. 

19- Page JB, Shenghan L, Chitwood DD, Klimas NG, 

Smith PC, Fletcher MA. HTLV-IIII seropositivity and 

death from AIDS among HIV-I seropositive 

intravenous drug users. Lancet 1990; 335: 1439-41. 

20- Gotuzzo E, Escamilla J, Phillips lA, Sanchez J, 

Wignall FS, Antigoni J. The impact of human T-

lymphotropic virus type VII infection on the 

prognosis of sexually acquired cases of acquired 

immunodeficiency syndrome. Arch Intern Med 1992; 

152:1429-32. 

21- Bartholomew C, Blattner W, Cleghorn F. 

Progression to AIDS in homosexual men co-infected 

with HIVand HTLV-I in Trinidad. Lancet 1987; 

2:1469. 

22- Weiss SH, French J, Holland H, et al. HTLV-I/II 

coinfection is significantly associated with risk of 

progression to AIDS among HIV f intravenous drug 

users [abstract Th.A.0.23]. In: Program and abstracts: 

V International Conference on AIDS (Montreal). 

Ottawa: International Development Research Centre, 

1989. 

23- Schechter M, Harrison LH, Halsey NA, et al. 

Coinfection with human Tcell lymphotropic virus 

type-I and HIV in Brazil. Impact on markers of HIV 

disease progression. JAMA 1994;271 :353-7. 

24- Hattori T, Koito A, Takatsuki, et al. Frequent 

infection with human T-cell Iymphotropic virus type-I 

in patients with AIDS but not carriers of human 

immunodeficiency virus type 1. J Acquir Immune 

Defic Syndr 1989;2:272-6. 

25- Masafumi A, Yorifugi, Koiko K, Hada M, Ikematsu 

S, Fujimaki M. Hemophiliacs doubly infected by 

HIV-I and HTLV-I [abstract M.A.P.42]. In: Program 

and abstracts: V International Conference on AIDS 

(Montreal). Ottawa: International Development 

Research Centre, 1989. 

26- Visconti A, Visconti L, Bellocco R, et al. HTLV-

II/HIV-l coinfection and risk for progression to AIDS 

among intravenous drug users. J Acquir Immune 

Defic Syndr 1993;6: 1228-37. 

27- Okubo S, Yasunaga K. Significance of viral 

coinfection by HIV, HTLVI, EBV, and CMV for 

immunological conditions in Japanese hemophiliacs. 

AIDS 1988;2:317. 

 

28- Bartholomew C, Cleghorn F, Hull B, Battoo K, 

Diaz C, Blattner W. Update on coinfection with HIV 

and HTLV-I in Trinidad [abstract Th.C. 681884Y]. 

In: Program and abstracts: VI International 

Conference on AIDS (San Francisco). San Francisco: 

University of California, 1990. 

29- Brown LS, Lee H, Cerney M, Allain JP, Chu A, 

Foster K. HTLV-I and HIV-l infection in intravenous 

drug abusers (IVDAs) [abstract 190]. In: Program and 

abstracts: IV International Conference on AIDS 

(Stockholm). Washington, DC: Bio-Data, 1988. 

30- Mildvan D, Des Jarlais D, Sotheran J, et al. 

Prevalence and significance of HTLV-I in cohorts of 

LV. drug users in New York [abstract 4517]. In: 

Program and abstracts: IV International Conference 

on AIDS (Stockholm). Washington, DC: Bio-Data, 

1988. 

31- Cleghorn FR, Blattner WA. Does human T-cell 

lymphotropic virus type I and human 

immunodeficiency virus type 1 coinfection accelerate 

acquired immunodeficiency syndrome? The jury is 

still out [editorial; comment]. Arch Intern Med 1992; 

152:1372-3. 

32- Italian Seroconversion Study. Disease progression 

and early predictors of AIDS in HIV -seroconverted 

injecting drug users. AIDS 1992; 6: 421-6. 

33- Selwyn PA, Alcabes P, Hartel D, et a1. Clinical 

manifestations and predictors of disease progression 

in drug users with human immunodeficiency 

virus infection. N Engl J Med 1992;327:1697-703. 

34- Vlahov D, Anthony JC, Munoz A, et a1. The 

ALIVE study: a longitudinal study ofHIV-I infection 

in intravenous drug users: description ofmethods. J 

Drug Issues 1991; 21:759-76. 

35- Wiebel WW, Jimenez A, Johnson W, Ouellet L, 

Murray JR, O'Brien M. Positive effect on HIV 

seroconversion of street outreach intervention with 

mus in Chicago, 1988-1992 [abstract WS-C15-2]. In: 

Program and abstracts: IX International Conference 

on AIDS/IV STD World Congress (Berlin). London: 

Wellcome Foundation, 1993. 

36- Roberts BD, Foung S, Lipka J, et a1. Evaluation of 

an immunoblot assay for serological confirmation and 

differentiation ofhuman T-cell lymphotropic virus 

types I and II. J Clin Microbiol 1993; 31:260-4. 

37- Centers for Disease Control. Revision ofthe CDC 

surveillance case definition for acquired 

immunodeficiency syndrome. MMWR 1987; 

36(suppl1):IS-l5S. 

38- Rothenberg R, Woelful M, Stoneburner R, Milberg 

J, Parker R, Truman B. Survival with the acquired 

immunodeficiency syndrome: experience with 5833 

cases in New York City. N Engl J Med 1987;317: 

1297-302. 

39- Melnick SL, Sherer R, Louis TA, et al. Survival 

and disease progression according to gender of 

patients with HIV infection: the Terry Beirn 

Community Programs for Clinical Research on AIDS. 

JAMA 1994; 272:1915-21. 



Saberi et al   HIV-1/HTLV Coinfection 

501              Patient Saf Qual Improv, Vol. 5, No. 1, Win 2017 

40- Galai N, Munoz A, Chen K, Carey VJ, Chmiel J, 

Zhou SY. Tracking of markers and onset of disease 

among HIV -1 seroconverters. Stat Med 1993; 

12:2133-45. 

41- Kramer A, Jacobson S, Reuben JF, et a1. 

Spontaneous lymphocyte proliferation in symptom-

free HTLV-I-positive Jamaicans. Lancet 1989;2: 923-

4. 

42- Wiktor SZ, Jacobson S, Weiss SH, et 

a1.Spontaneous lymphocyte proliferation in HTLV-II 

infection. Lancet 1991;337:327-8. 

43- Tonachini T, Luciw PA, Ackley C, Levy N, 

Yanamoto 1. Feline leukemia virus infection as a 

potentiating cofactor for the primary and secondary 

stages of experimentally induced feline 

immunodeficiency virus infection. J Virol 1990; 

64:598-606. 

44- Tamburrini E, Antinori A, Ventura G, Nervo P, 

Ortona L. HTLV-I infection: a negative prognostic 

factor in the course of HIV-l infection? Giornale di 

Malattie Infettive e Parassitarie 1988;40:713-6. 

45- Ijichi S, Ramundo MB, Takahashi H, Hall WW. In 

vivo cellular tropism of human T cell leukemia virus 

type II (HTLV-II). J Exp Med 1992; 176:293-6. 

46- Weiss SH, Clerici M, Mayur RK, et al. Impact 

ofHTLV-II infection upon cellular immunologic 

response to HIV exposure in HIV seronegative drug 

users [abstract). AIDS Res Hum Retroviruses 1994; 

10:444. 

47- Vlahov D, Khabbaz RF, Cohn S, Galai N, Taylor E, 

Kaplan JE. Incidence and risk factors for human T-

lymphotropic virus type II seroconverters among 

injecting drug users in Baltimore, Maryland, USA. J 

Acquir Immune Defic Syndr 1995; 9:89-96. 

48- Flegg PJ, Brettle RP, Robertson JR, Clarkson RC, 

Bird AG. Beta—microglobulin levels in drug users: 

the influence of risk behavior. AIDS 1991; 5:1021-4. 

49- Munoz A, Vlahov D, Solomon L, et al. Prognostic 

indicators for development of AIDS among 

intravenous drug users. J Acquir Immune Defic Syndr 

1992; 5:694- 700. 

50- Margolick JB, Munoz A, Vlahov D, et al. Changes 

in T-lymphocyte subsets in intravenous drug users 

with HIV-I infection. JAMA 1992;267: 1631-6. 

51- Rezza G, Lazzarin A, Angarano G, et al. The 

natural history of the HIVinfection in intravenous 

drug users: risk of disease progression in a cohort 

ofseroconverters. AIDS 1989;3:87-90. 

 


