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Human immunodeficiency virus (HIV) infection 
is a worldwide health problem [1]. Although the 

worldwide incidence of HIV infection has decreased, the 
prevalence of HIV infection has increased with the in-
creased life expectancy among patients receiving antiviral 
treatment (ART) [2].

Many studies reported that HIV was mainly trans-
mitted through parenteral exposure, sexual activity, and 
body secretions, such as saliva and semen [1–3] A high 
HIV RNA level in blood is the greatest risk factor for 
the transmission of HIV [4] Risk of transmission can be 

reduced through early diagnosis, protection and decreas-
ing HIV RNA levels by early treatment [5].

HIV-positive individuals get in contact with others 
in their daily lives. Health providers are in daily contact 
with patients, their blood and fluids. Some of the pa-
tients may be infected, or their fluids may be contam-
inated with HIV. Otorhinolaryngologists often get in 
contact with the face and scalp of patients during the 
physical examination, which gives rise to doubts about 
HIV transmission through exposure to sweat. Although 
reference books state that HIV is not transmitted via 
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and 26 subjects with a negative HIV RNA test who had received antiviral treatment. A total of 57 sweat samples collected 
from intact skin areas were prospectively evaluated by polymerase chain reaction (PCR) for the presence of HIV RNA. HIV 
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sweat, to our knowledge, there is no systematic study on 
which this statement is based. In this study, we aimed 
to investigate the potential of contact with the sweat of 
HIV-positive patients to cause HIV infection.

MATERIALS AND METHODS

This study was approved by the local ethics committee. 
The patients were divided into two groups. Group 1 con-
sisted of 31 treatment-naive HIV RNA-positive patients 
who were in the acute phase of the infection and Group 2 

included 26 subjects with a negative HIV RNA test who 
had received antiviral treatment. The participants were 
asked to walk until they sweat. Sweat samples were col-
lected from the face by an otorhinolaryngologist and put 
in sterile Eppendorf tubes. 0.5 cc sterile saline was added 
to the tubes and the samples were placed in a deep freeze 
(-32°C). After the collection of all the samples, the pres-
ence of HIV RNA was evaluated using the PCR method.

HIV RNA extraction followed by amplification and 
detection was performed according to the methodology 
mentioned elsewhere [6]. Briefly, RNA was extracted using 

Patient no. Gender Age ART CD4 Serum HIV RNA (IU) Sweat HIV RNA

1 M 26 Naive 362 476973 None detected
2 M 26 Naive 803 329 None detected
3 M 59 Naive 8 775,774 None detected
4 M 26 Naive 1046 114 None detected
5 M 45 Naive 481 3290 None detected
6 M 26 Naive 675 19200 None detected
7 F 23 Naive 398 183303 None detected
8 M 40 Naive 255 626246 None detected
9 M 27 Naive 262 16410 None detected
70 M 29 Naive 244 2187265 None detected
11 M 21 Naive 287 482929 None detected
12 M 24 Naive 807 1068449 None detected
13 M 37 Naive 906 102156 None detected
14 M 32 Naive 410 87748 None detected
15 M 31 Naive 254 14854 None detected
16 M 30 Naive 301 322190 None detected
17 M 33 Naive 382 928394 None detected
18 M 22 Naive 170 610494 None detected
19 M 42 Naive 209 583 None detected
20 M 44 Naive 372 248,726 None detected
21 M 36 Naive 312 5169 None detected
22 M 34 Naive 230 435523 None detected
23 M 26 Naive 397 5778788 None detected
24 M 38 Naive 279 395533 None detected
25 M 21 Naive 616 436 None detected
26 M 28 Naive 237 49902 None detected
27 M 24 Naive 413 52912 None
28 M 30 Naive 320 437461 None detected
29 M 47 Naive 410 214 None detected
30 M 29 Naive 646 303,856 None detected
31 M 45 Naive 226 348,851 None detected

HIV: Human immunodeficiency virus; M: Male; F: Female; ART: Antiretroviral therapy.

Table 1. Sweat HIV RNA concentrations and serological parameters in group 1
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the ready-to-use RNA extraction kit (QIAampUltraSens, 
QIAGEN, Hilden, Germany) according to the manufac-
turer’s instructions. A 240 bp region of HIV RNA was 
reverse transcribed and amplified. Amplification and de-
tection were performed in Rotor-Gene 2000/3000 (Cor-
bett Research, Hamburg-Germany). Amplification proto-
col was as follows: one cycle of 50°C for 10 min, 45 cycles 
of 95°C for 8 s, 55°C for 20 s, and 72°C for 20 s.

RESULTS

A total of 57 patients were included in this study. The 
study group consisted of three (5.2%) female and 54 
(94.7%) male patients. The mean age of the patients was 
34.8±10.9 years (range: 21–71). PCR assay showed 
no detectable HIV RNA in sweat samples of the two 

groups (Table 1, 2). HIV RNA levels in serum and sweat 
samples are shown in Table 1 and 2.

DISCUSSION

Studies showed that various body fluids, such as genital 
secretions, semen feces and saliva, may be HIV RNA 
positive in HIV-positive patients [4, 7–17]. In their 
study, Kantor et al. reported that HIV RNA was de-
tected in genital secretions in 82 out of 143 HIV-positive 
patients [7]. Cotten et al. found HIV RNA in 12 out of 
20 feces samples [9]. In their cross-sectional study, Liuzzi 
et al. detected HIV1 RNA in 25 semen samples out of 
26 [10]. Balamane et al. reported measurable saliva HIV-
1 RNA in 36 of 47 (77%) patients with plasma viremia 
[12]. Lourenco et al. [13] detected HIV RNA in 34 saliva 

Patient no. Gender Age ART CD4 Serum HIV RNA (IU) Sweat HIV RNA

1 M 44 + 617 Negative None detected
2 M 34 + 313 Negative None detected
3 M 42 + 346 Negative None detected
4 M 49 + 173 Negative None detected
5 M 27 + 736 Negative None detected
6 M 34 + 966 Negative None detected
7 M 39 + 560 Negative None detected
8 F 40 + 988 Negative None detected
9 M 29 + 999 Negative None detected
10 F 33 + 424 Negative None detected
11 M 54 + 482 Negative None detected
12 M 35 + 691 Negative None detected
13 M 28 + 519 Negative None detected
14 M 31 + 822 Negative None detected
15 M 60 + 594 Negative None detected
16 M 51 + 527 Negative None detected
17 M 26 + 571 Negative None detected
18 M 33 + 680 Negative None detected
19 M 22 + 512 Negative None detected
20 M 32 + 542 Negative None detected
21 M 24 + 791 Negative None detected
22 M 25 + 708 Negative None detected
23 M 56 + 406 Negative None detected
24 M 28 + 1113 Negative None detected
25 M 37 + 350 Negative None detected
26 M 71  + 1223 Negative None detected

HIV: Human immunodeficiency virus; M: Male; F: Female; ART: Antiretroviral therapy.

Table 2. Sweat HIV RNA concentrations, transmission routes, and serological parameters in group 2
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samples out of 57 and suggested that saliva may facilitate 
HIV entry and possibly other pathogens via the genital 
mucosa during heterosexual intercourse (Table 3). Detec-
tion of HIV RNA in samples collected, even from pa-
tients receiving the treatment demonstrates that the most 
efficient way to halt the disease progression is to know the 
ways of transmission and protection against transmission.

In addition to these studies showing the ways of 
transmission, there have been various studies reporting 
no HIV RNA in some body fluids. In a previous study, 
HIV RNA was not detected by PCR in-ear cerumen of 
patients with a positive test for serum HIV RNA [6]. 
Likewise, in a study, including 23 patients infected with 
HIV, Mohlala et al. [11] reported that no HIV RNA 
was found in amniotic fluids and umbilical cord blood 
of 23 HIV-infected pregnant women who received sin-
gle-dose nevirapine or short-term zidovudine treatment 
before elective cesarean section (Table 3).

Although some statements are suggesting that HIV 
is not transmitted through sweat, in the literature, there 
are only a limited number of studies that we conducted 
on patients with a positive test for serum HIV RNA 
supporting those statements. Wormser et al. could not 
demonstrate HIV-RNA in eccrine sweat samples of 50 
HIV-infected patients [18]. Reliable information and 
comment on this matter require more scientific research 
on patient samples. Thus, in this study, to base the subject 
upon a scientific foundation, we evaluated 31 treatment-
naive HIV RNA-positive patients who were in the acute 

phase of the infection and 26 subjects with a negative 
HIV RNA test who had received ART. All sweat samples 
analyzed using PCR were found to be negative for HIV 
RNA. This finding was a scientific result supporting the 
statements having no scientific basis in the literature.

Conclusion
The findings obtained in this study suggest that sweat 
from an HIV-infected individual that is not contami-
nated with blood or other body fluids has no potential 
for transmitting HIV infection even if serum HIV RNA 
level of the patient is considerably high. This result cer-
tainly does not ignore the necessity of precautions to 
prevent transmission of HIV during medical interven-
tions or other approaches. General infection prevention 
should be precisely implemented.
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Study HIV positive Body fluid/secretion Positive HIV RNA 
  body fluid/secretion  in body fluid/secretion
    %

Kantor et al. 2014 [7] 143 Genital secretion 57
Cotten et al. 2014 [9] 20 Feces 12 
Liuzzi et al. 1996 [10] 26 Semen 25 
Balamane et al. 2010 [12] 47 Saliva 36
Lourenço et al. 2014 [13] 57 Saliva 59
Mohlala et al. 2005 [11] 23 Amniotic fluid 0
Mohlala et al. 2005 [11] 23 Fetal cord blood 0
Hanege et al. 2015 [6] 78 Cerumen 0
Current study 57 Sweat 0

HIV: Human immunodeficiency virus.

Table 3. Studies on the prevalence of HIV RNA in different body fluids or secretions of  HIV positive patients



North Clin Istanb10

REFERENCES

1. Maartens G, Celum C, Lewin SR. HIV infection: epidemiology, patho-
genesis, treatment, and prevention. Lancet 2014;384:258–71. [CrossRef ]

2. Zaidi J, Grapsa E, Tanser F, Newell ML, Bärnighausen T. Dramatic 
increase in HIV prevalence after scale-up of antiretroviral treatment. 
AIDS 2013;27:2301–5. [CrossRef ]

3. Sooy CD, Gerberding JL, Kaplan MJ. The risk for otolaryngologists 
who treat patients with AIDS and AIDS virus infection: report of an 
in-process study. Laryngoscope 1987;97:430–4. [CrossRef ]

4. Quinn TC, Wawer MJ, Sewankambo N, Serwadda D, Li C, Wabwire-
Mangen F, et al. Viral load and heterosexual transmission of human im-
munodeficiency virus type 1. Rakai Project Study Group. N Engl J Med 
2000;342:921–9. [CrossRef ]

5. Marks G, Crepaz N, Senterfitt JW, Janssen RS. Meta-analysis of high-
risk sexual behavior in persons aware and unaware they are infected 
with HIV in the United States: implications for HIV prevention pro-
grams. J Acquir Immune Defic Syndr 2005;39:446–53. [CrossRef ]

6. Hanege FM, Kalcioglu MT, Sargin F, Cetinkaya Z, Tekin M, Va-
haboglu H. Does cerumen have a risk for transmission of HIV? Eur J 
Clin Microbiol Infect Dis 2015;34:789–93. [CrossRef ]

7. Kantor R, Bettendorf D, Bosch RJ, Mann M, Katzenstein D, Cu-Uvin S, 
et al. HIV-1 RNA levels and antiretroviral drug resistance in blood and 
non-blood compartments from HIV-1-infected men and women enrolled 
in AIDS clinical trials group study A5077. PLoS One 2014;9:e93537. 

8. Debiaggi M, Zara F, Spinillo A, De Santolo A, Maserati R, Bruno R, 
et al. Viral excretion in cervicovaginal secretions of HIV-1-infected 
women receiving antiretroviral therapy. Eur J Clin Microbiol Infect Dis 
2001;20:91–6. [CrossRef ]

9. Cotten M, Oude Munnink B, Canuti M, Deijs M, Watson SJ, Kellam P, 
et al. Full genome virus detection in fecal samples using sensitive nucleic 

acid preparation, deep sequencing, and a novel iterative sequence classi-
fication algorithm. PLoS One 2014;9:e93269. [CrossRef ]

10. Liuzzi G, Chirianni A, Clementi M, Bagnarelli P, Valenza A, Cataldo 
PT, et al. Analysis of HIV-1 load in blood, semen and saliva: evidence 
for different viral compartments in a cross-sectional and longitudinal 
study. AIDS 1996;10:F51–6. [CrossRef ]

11. Mohlala BK, Tucker TJ, Besser MJ, Williamson C, Yeats J, Smit L, et 
al. Investigation of HIV in amniotic fluid from HIV-infected pregnant 
women at full term. J Infect Dis 2005;192:488–91. [CrossRef ]

12. Balamane M, Winters MA, Dalai SC, Freeman AH, Traves MW, Is-
raelski DM, et al. Detection of HIV-1 in Saliva: Implications for Case-
Identification, Clinical Monitoring and Surveillance for Drug Resis-
tance. Open Virol J 2010;4:88–93. [CrossRef ]

13. Lourenço AG, Komesu MC, Machado AA, Bourlet T, Pozzetto B, 
Delézay O. Potential contribution of saliva to the sexual transmission 
of HIV through the secretion of CCL20 by genital epithelial cells. J 
Med Virol 2014;86:58–63. [CrossRef ]

14. Robinson EK, Evans BG. Oral sex and HIV transmission. AIDS 
1999;13:737–8. [CrossRef ]

15. Page-Shafer K, Shiboski CH, Osmond DH, Dilley J, McFarland W, 
Shiboski SC, et al. Risk of HIV infection attributable to oral sex among 
men who have sex with menand in the population of men who have sex 
with men. AIDS 2002;16:2350–2. [CrossRef ]

16. Spitzer PG, Weiner NJ. Transmission of HIV infection from a woman 
to a man by oral sex. N Engl J Med 1989;320:251. [CrossRef ]

17. Han Y, Wu N, Zhu W, Li Y, Zuo L, Ye J, et al. Detection of HIV-
1 viruses in tears of patients even under long-term HAART. AIDS 
2011;25:1925–7. [CrossRef ]

18. Wormser GP, Bittker S, Forseter G, Hewlett IK, Argani I, Joshi B, et al. 
Absence of infectious human immunodeficiency virus type 1 in “natu-
ral” eccrine sweat. J Infect Dis 1992;165:155–8. [CrossRef ]

https://doi.org/10.1016/S0140-6736(14)60164-1
https://doi.org/10.1097/QAD.0b013e328362e832
https://doi.org/10.1288/00005537-198704000-00005
https://doi.org/10.1056/NEJM200003303421303
https://doi.org/10.1097/01.qai.0000151079.33935.79
https://doi.org/10.1007/s10096-014-2292-7
https://doi.org/10.1371/journal.pone.0093537
https://doi.org/10.1007/s100960000442
https://doi.org/10.1371/journal.pone.0093269
https://doi.org/10.1097/00002030-199612000-00001
https://doi.org/10.1086/431604
https://doi.org/10.2174/1874357901004010088
https://doi.org/10.1002/jmv.23776
https://doi.org/10.1097/00002030-199904160-00021
https://doi.org/10.1097/00002030-200211220-00022
https://doi.org/10.1056/NEJM198901263200414
https://doi.org/10.1097/QAD.0b013e32834b3578
https://doi.org/10.1093/infdis/165.1.155

