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Abstract: Background: Pers�stent �nfect�on w�th human pap�llomav�rus (HPV) �s a key factor �n cerv�cal carc�nogenes�s. 
Immune-med�ated mechan�sms play a central role �n v�ral clearance, lead�ng to �nterest �n �mmunomodulatory support�ve 
therap�es. Object�ves: Th�s study a�med to evaluate the assoc�at�on between �ntravag�nal Aloe barbadens�s use and HPV 
clearance �n HPV-pos�t�ve women. Methods: Th�s retrospect�ve observat�onal study �ncluded 251 HPV-pos�t�ve women 
aged ≥30 years. Of these, 164 rece�ved �ntravag�nal Aloe barbadens�s–conta�n�ng vag�nal capsules for 10 days, wh�le 87 
rece�ved no �mmunomodulatory treatment. HPV-PCR and cytolog�cal results were evaluated at basel�ne and after one year 
of follow-up. Results: HPV clearance was observed �n 45.7% of pat�ents �n the Aloe barbadens�s group and 36.8% �n the 
control group, w�th no stat�st�cally s�gn�f�cant d�fference between groups (p = 0.219). Subgroup analyses based on smok�ng 
status and HPV genotype also revealed no s�gn�f�cant d�fferences �n clearance rates. Conclus�on: Intravag�nal Aloe 

barbadens�s use was not assoc�ated w�th a stat�st�cally s�gn�f�cant �mprovement �n HPV clearance. The f�nd�ngs h�ghl�ght 
the complex�ty of HPV pers�stence and suggest that s�ngle-agent �mmunomodulatory �ntervent�ons may have l�m�ted 
cl�n�cal �mpact. 
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INTRODUCTION 
 

Cerv�cal cancer �s one of the most common gynecolog�cal 
mal�gnanc�es worldw�de and �s largely preventable. The 
pr�mary et�olog�cal factor �n the development of cerv�cal 
�ntraep�thel�al neoplas�a and �nvas�ve cerv�cal cancer �s 
pers�stent human pap�llomav�rus (HPV) �nfect�on, 
part�cularly w�th h�gh-r�sk oncogen�c genotypes. However, 
the pers�stence of HPV �nfect�on and d�sease progress�on 
depend not only on v�ral character�st�cs but also on the 
host's �mmune response and the local t�ssue 
m�croenv�ronment. HPV exh�b�ts s�gn�f�cant ep�thel�al 
trop�sm and has developed var�ous mechan�sms to evade 
host �mmune surve�llance (Ahluwal�a et al., 2016). These 
�nclude l�m�t�ng ant�gen presentat�on, suppress�ng the local 
cellular �mmune response and reduc�ng T-cell act�v�ty �n 
�nfected ep�thel�al t�ssue. These �mmune evas�on strateg�es 
contr�bute to v�ral pers�stence, �ncreas�ng the r�sk of 
neoplast�c transformat�on. Therefore, effect�ve HPV 
clearance largely depends on the �ntegr�ty of the cellular 
�mmune response and the ma�ntenance of local �mmune 
regulat�on (Boudreau and Beland, 2006). In th�s context, 
�mmun�ty-based treatment approaches for HPV have been 
developed. Immunomodulatory strateg�es, such as 
therapeut�c HPV vacc�nes, a�m to strengthen v�rus-spec�f�c 
cellular �mmun�ty. Although these approaches have shown 
prom�s�ng results, the var�ab�l�ty �n cl�n�cal responses 
h�ghl�ghts the complex�ty of �mmune control �n HPV-
related d�seases and the l�m�tat�ons of s�ngle-target 
�ntervent�ons (Cass�leth, 2011). These compounds can 
serve as support�ve agents �n var�ous plant �mmune 

mechan�sms, and the�r potent�al �mmunomodulatory and 
support�ve b�olog�cal effects are under �nvest�gat�on. In th�s 
context, Aloe barbadens�s has been stud�ed �n var�ous 
exper�mental sett�ngs. In th�s context, Aloe barbadens�s has 
pr�mar�ly been stud�ed �n v�tro. Exper�ments at the cellular 
and molecular levels have shown that Aloe barbadens�s 
extracts can affect T-cell act�v�ty and modulate the �mmune 
response; however, these effects have been reported to be 
h�ghly dependent on formulat�on, dose, and exper�mental 
cond�t�ons (Egawa et al., 2015). Follow�ng �n v�tro 
f�nd�ngs, �n v�vo exper�mental stud�es and an�mal models 
have been used to evaluate the b�olog�cal effects of Aloe 

barbadens�s. An�mal stud�es have reported that Aloe 

barbadens�s can exert b�olog�cal effects on reproduct�ve 
t�ssues and cellular structures, suggest�ng that these effects 
are not l�m�ted solely to top�cal wound heal�ng (Gao et al., 
2019). However, the vast major�ty of these stud�es do not 
�nclude HPV-spec�f�c �nfect�on models and �t �s not 
poss�ble to d�rectly correlate the observed effects w�th HPV 
pers�stence or clearance. Aloe-emod�n, one of the 
b�olog�cally act�ve components of Aloe barbadens�s, can 
exh�b�t ant�prol�ferat�ve and pro-apoptot�c effects �n cancer 
cell models v�a p53 and p21-med�ated pathways (Kaur and 
Ba�ns, 2024). Furthermore, exper�mental f�nd�ngs suggest 
that Aloe-emod�n may �nfluence HPV-related oncogen�c 
mechan�sms, part�cularly through E6/E7 oncoprote�n 
act�v�ty and cellular metabol�sm (Kos�f and Aktas, 2009). 
However, these data are largely based on �n v�tro models. 
In add�t�on to the l�m�ted scope of ava�lable cl�n�cal data, 
comprehens�ve evaluat�ons of Aloe barbadens�s have 
demonstrated cons�derable heterogene�ty �n �ts b�olog�cal 
and tox�colog�cal effects. The �mmunolog�cal, *Correspond�ng author: e-ma�l: gzdgrgn35@gma�l.com 



Aloe barbadensis and cervical HPV clearance 

Pak. J. Pharm. Sc�., Vol.39, No.7, July 2026, pp.2003-2008 2004 

ant�prol�ferat�ve, and safety prof�les of Aloe barbadens�s–
der�ved products vary substant�ally depend�ng on dose, 
exposure durat�on, route of adm�n�strat�on, and 
pharmaceut�cal formulat�on. These var�at�ons ra�se 
�mportant concerns regard�ng reproduc�b�l�ty, safety, and 
cl�n�cal appl�cab�l�ty, part�cularly �n the context of chron�c 
or �ntravag�nal use. Consequently, translat�ng exper�mental 
f�nd�ngs �nto cons�stent cl�n�cal benef�t rema�ns 
challeng�ng, underscor�ng the need for well-des�gned 
cl�n�cal stud�es that spec�f�cally address HPV-related 
outcomes. Establ�shed cl�n�cal �mmunomodulators used �n 
HPV-related d�seases, such as top�cal �m�qu�mod and 
therapeut�c HPV vacc�nes, target HPV-spec�f�c cellular 
�mmune responses, have well-def�ned mechan�sms of 
act�on, and have been demonstrated to be cl�n�cally 
eff�cac�ous �n controlled stud�es. Im�qu�mod, pr�mar�ly as 
a Toll-l�ke receptor 7 (TLR7) agon�st, act�vates �nnate 
�mmune pathways �n ant�gen-present�ng cells; �t supports a 
Th1-predom�nant cellular �mmune response by �ncreas�ng 
type I �nterferon product�on (Kuo et al., 2002). Therapeut�c 
HPV vacc�nes, on the other hand, a�m to �nduce ant�gen-
spec�f�c CD8⁺ cytotox�c T cell and CD4⁺ helper T cell 
responses by target�ng E6 and E7 oncoprote�ns, wh�ch play 
a cr�t�cal role �n HPV pers�stence (Psom�adou et al., 2020). 
In contrast, top�cal products used to rel�eve vag�nal 
symptoms pr�mar�ly act by support�ng the mucosal barr�er, 
mo�stur�z�ng, ma�nta�n�ng pH balance, and reduc�ng local 
�rr�tat�on, and do not target �mmunolog�cal mechan�sms 
such as act�vat�ng HPV-spec�f�c cellular �mmun�ty or 
d�rectly �nduc�ng v�ral clearance. Aloe barbadens�s �s 
cons�dered to occupy an �ntermed�ate pos�t�on between 
these two approaches. Exper�mental stud�es have reported 
that Aloe barbadens�s extracts can modulate T cell act�v�ty, 
affect cytok�ne product�on and exh�b�t regulatory effects on 
the �mmune response (Q�u et al., 2000). However, these 
reported effects vary w�th exper�mental cond�t�ons, 
preparat�on content and dose and do not prov�de a 
standard�zed, cl�n�cally val�dated �mmune effect prof�le 
spec�f�c to HPV, as �s the case w�th �m�qu�mod or 
therapeut�c HPV vacc�nes. Therefore, �t �s not poss�ble to 
cons�der the potent�al �mmunomodulatory effects of Aloe 
barbadens�s to be d�rectly equ�valent to establ�shed HPV 
�mmunotherap�es, and the current data suggest that th�s 
plant should be cons�dered more of a support�ve or 
complementary agent. 
 

The a�m of th�s study �s to evaluate the assoc�at�on between 
�ntravag�nal Aloe barbadens�s use and HPV clearance �n 
HPV-pos�t�ve women us�ng cl�n�cal data, g�ven that HPV 
pers�stence �s closely related to �mmune responses, and to 
�nvest�gate whether th�s relat�onsh�p can be cons�dered �n a 
support�ve context for establ�shed HPV 
�mmunomodulatory approaches. 
 

MATERIALS AND METHODS 
 

Pat�ents who presented to the Obstetr�cs and Gynecology 
Cl�n�c of Selçuk Un�vers�ty Faculty of Med�c�ne between 

01.012022 and 30.12.2024 w�th HPV pos�t�v�ty were 
retrospect�vely evaluated �n an observat�onal, non-
random�zed des�gn. Pat�ents aged 30 years and older who 
tested pos�t�ve for HPV by HPV-PCR and whose smear and 
HPV-PCR results were ava�lable at basel�ne and at 1 year 
of follow-up were �ncluded �n the study. 87 pat�ents d�d not 
rece�ve treatment w�th Aloe barbadens�s preparat�ons, 
wh�le 164 d�d. HPV clearance rates were evaluated at the 
end of one year of follow-up. Demograph�c data for 
pat�ents, �nclud�ng age, grav�da, par�ty, add�t�onal d�seases, 
prev�ous operat�ons, HPV types, and smok�ng h�story, were 
obta�ned from the�r f�les. In the outpat�ent cl�n�c, 
support�ve treatments are prov�ded �n accordance w�th 
current l�terature, �n collaborat�on w�th the pat�ent and 
phys�c�an, �n a manner that benef�ts the pat�ent. The �n�t�al 
d�agnos�s was based on HPV pos�t�v�ty. Th�s dec�s�on was 
based on the pat�ent's verbal statement that the support�ve 
treatment was used correctly and regularly. A total of 251 
pat�ents were �ncluded �n the study. 164 pat�ents (65.3%) 
rece�ved Aloe barbadens�s treatment, wh�le 87 pat�ents 
(34.7%) formed the control group. 
 

Inclus�on cr�ter�a 

Pat�ents who tested pos�t�ve for HPV v�a HPV-PCR, were 
30 years of age or older, had regular follow-up data, 
adhered to the recommended treatment protocol 
throughout the study, and had complete basel�ne and 
follow-up results were �ncluded �n the study. 
 

Exclus�on cr�ter�a 

Pat�ents w�th a h�story of partner change, those d�agnosed 
w�th an add�t�onal mal�gnancy dur�ng the study, those 
rece�v�ng a d�fferent �mmunomodulatory treatment dur�ng 
follow-up, and those w�th �ncomplete cl�n�cal data were 
excluded from the study. The group that underwent 
con�zat�on was not �ncluded. Pat�ents w�th a h�story of HPV 
vacc�nat�on and those report�ng cons�stent use of condoms 
or other barr�er methods dur�ng the follow-up per�od were 
excluded from the study. 
  
As an �mmunomodulator, pat�ents were g�ven �ntravag�nal 
Aloe barbadens�s for 10 days (Asos Pharma Vag�s�mplex-
10 capsules). The 10-day �ntravag�nal appl�cat�on reg�men 
was selected based on rout�ne cl�n�cal pract�ce and 
manufacturer usage recommendat�ons rather than on a 
predef�ned dose–response hypothes�s. Therefore, the 
durat�on was �ntended to reflect real-world cl�n�cal use. 
Vag�-s�mplex vag�nal capsules conta�n t�tan�um d�ox�de 
m�crocrystals covalently bound to s�lver �ons, sod�um 
hyaluronate, Aloe barbadens�s extract, capryl�c/capr�c 
tr�glycer�des, PEG-6 stearate (and) glycol stearate (and) 
PEG-32 stearate and glyceryl stearate. Th�s compos�t�on �s 
thought to support ep�thel�al heal�ng by creat�ng a barr�er 
mechan�sm. Th�s preparat�on conta�ns t�tan�um d�ox�de 
m�crocrystals covalently bound to s�lver �ons, known for 
the�r ant�m�crob�al propert�es; sod�um hyaluronate, wh�ch 
supports mucosal hydrat�on and ep�thel�al �ntegr�ty; Aloe 
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barbadens�s extract, reported to have b�olog�cal and 
potent�al �mmunomodulatory effects; capryl�c/capr�c 
tr�glycer�des, wh�ch enhance the stab�l�ty and adhes�on of 
the formulat�on to the mucosa; and var�ous emuls�f�er 
components (PEG-6 stearate, glycol stearate, PEG-32 
stearate and glyceryl stearate). The pr�mary mechan�sm of 
act�on of the preparat�on �s thought to be the creat�on of a 
protect�ve barr�er �n the vag�nal mucosa, support�ng 
ep�thel�al heal�ng. Therefore, the cl�n�cal effects obta�ned 
should be cons�dered to reflect the comb�ned effect of the 
mult�-component structure and barr�er-support�ng 
mechan�sm of the preparat�on, rather than the 
�mmunomodulatory propert�es of Aloe barbadens�s alone. 
Therefore, the potent�al contr�but�on of Aloe barbadens�s 
to HPV clearance was evaluated w�th�n the context of th�s 
preparat�on, and the effect could not be �nterpreted as 
exclus�ve to th�s component. 
 
Stat�st�cs 

The data were analyzed us�ng the Stat�st�cal Package for 
the Soc�al Sc�ences (SPSS) 26.0. The su�tab�l�ty of the 
numer�cal var�ables of the pat�ents for normal d�str�but�on 
was determ�ned by exam�n�ng skewness and kurtos�s 
values. It was observed that age, follow-up per�od, par�ty, 
and the number of ch�ldren followed a normal d�str�but�on. 
The reference value for the normal d�str�but�on �s ±1.96 
(Kalaycı, 2005). The Ch�-Square test was used to compare 
the age and comorb�d�ty d�str�but�ons of female pat�ents 
us�ng Aloe barbadens�s accord�ng to smok�ng status, and 
the Independent Sample T Test was used to compare age, 
follow-up per�od, par�ty, and number of ch�ldren. Ch�-
Square test was used to compare the  HPV  test results 
before and after us�ng Aloe barbadens�s cream accord�ng 
to the smok�ng status of female pat�ents. In the ent�re study, 
s�gn�f�cance levels were determ�ned us�ng the values 0.05 
and 0.01. 
 
RESULTS 
 

The mean age was 47.3±2.3 years and most cases were 
mult�parous. The most common comorb�d�t�es were 
thyro�d d�sorders and d�abetes mell�tus. No stat�st�cally 
s�gn�f�cant d�fferences were observed between the groups 
�n terms of demograph�c character�st�cs. 
 

Non-smok�ng pat�ents who were �n�t�ally HPV pos�t�ve 
were evaluated for HPV types accord�ng to the�r Aloe 

barbadens�s use status. In the control group (not us�ng Aloe 

barbadens�s), HPV negat�v�ty was observed �n 11 out of 28 
cases (39.3%) �nfected w�th other HPV types, wh�le HPV 
pers�stence was detected �n 17 cases (60.7%); HPV 
negat�v�ty was observed �n 4 out of 8 cases (50.0%) 
pos�t�ve for HPV 16 and pers�stence was observed �n 4 
cases (50.0%); HPV negat�v�ty was observed �n 2 out of 7 
cases (28.6%) pos�t�ve for HPV 18 and HPV pers�stence 
was observed �n 5 cases (71.4%). In the group us�ng Aloe 

barbadens�s, HPV negat�v�ty was observed �n 25 out of 40 

cases (62.5%) �nfected w�th other HPV types, and HPV 
pers�stence was detected �n 15 cases (37.5%). Of 32 HPV 
16-pos�t�ve cases, 11 (34.4%) showed HPV negat�v�ty, 
wh�le 21 (65.6%) showed HPV pers�stence; of 11 HPV 18-
pos�t�ve cases, 3 (27.3%) showed HPV negat�v�ty, wh�le 8 
(72.7%) showed HPV pers�stence (Table 1). 
 
In�t�ally HPV-pos�t�ve cases were compared between Aloe 

barbadens�s and control groups. In the Aloe barbadens�s 
group, HPV negat�v�ty was observed �n 75 out of 164 cases 
(45.7%), wh�le HPV pers�stence was detected �n 89 cases 
(54.3%). In the control group, HPV negat�v�ty was 
observed �n 32 out of 87 �n�t�ally HPV-pos�t�ve cases 
(36.8%), wh�le HPV pers�stence cont�nued �n 55 cases 
(63.2%). Although the HPV negat�v�ty rate was h�gher and 
the HPV pers�stence rate was lower �n the Aloe barbadens�s 
group, th�s d�fference was not stat�st�cally s�gn�f�cant �n the 
compar�son between the groups (χ² = 1.51; p = 0.219). 
 
Pat�ents who were smokers and �n�t�ally HPV pos�t�ve were 
evaluated for HPV types accord�ng to the�r Aloe 

barbadens�s use status. In the control group (not us�ng Aloe 

barbadens�s), HPV negat�v�ty was observed �n 12 out of 29 
cases (41.4%) �nfected w�th other HPV types, wh�le HPV 
pers�stence was detected �n 17 (58.6%); HPV negat�v�ty 
was observed �n only 2 out of 13 cases (15.4%) pos�t�ve for 
HPV 16, wh�le pers�stence cont�nued �n 11 (84.6%); HPV 
negat�v�ty was observed �n 1 out of 2 cases (50.0%) 
pos�t�ve for HPV 18, wh�le HPV pers�stence was observed 
�n 1 (50.0%). In the group us�ng Aloe barbadens�s, HPV 
negat�v�ty was observed �n 19 out of 34 cases (55.9%) 
�nfected w�th other HPV types and HPV pers�stence was 
detected �n 15 (44.1%). Of 32 HPV 16-pos�t�ve cases, 11 
(34.4%) showed HPV negat�v�ty, wh�le 21 (65.6%) showed 
HPV pers�stence; of 15 HPV 18-pos�t�ve cases, 6 (40.0%) 
showed HPV negat�v�ty, wh�le 9 (60.0%) showed HPV 
pers�stence. In the group us�ng Aloe barbadens�s among 
smokers, the rate of HPV negat�v�ty, espec�ally �n HPV 16 
�nfect�ons, was observed to be h�gher compared to the 
control group (Table 2). 
 
In non-smok�ng pat�ents, the use of Aloe barbadens�s d�d 
not prov�de a s�gn�f�cant clearance advantage, espec�ally �n 
HPV 16 and HPV 18 �nfect�ons. St�ll, the negat�v�ty rates 
were h�gher �n other HPV types. 
 

Adjusted analyses, conf�dence �ntervals and formal 
�nteract�on test�ng were not performed due to the 
retrospect�ve des�gn and l�m�ted sample s�zes w�th�n 
subgroups. 
 

DISCUSSION 
 

The present retrospective observational study demonstrates 
that intravaginal administration of a multi-component 
vaginal preparation containing Aloe barbadensis was not 
associated with a statistically significant improvement in 
HPV clearance.  
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Although numer�cally h�gher HPV negat�v�ty rates were 
observed �n the �ntervent�on group, these d�fferences d�d 
not reach stat�st�cal s�gn�f�cance. Th�s f�nd�ng underscores 
the b�olog�cal complex�ty of HPV pers�stence and 
clearance and suggests that v�ral el�m�nat�on cannot be 
rel�ably ach�eved through a s�ngle support�ve �ntervent�on 
�n �solat�on. Aloe barbadens�s has been extens�vely stud�ed 
for �ts ant�ox�dant, ant�-�nflammatory, ant�v�ral, and 
�mmunomodulatory propert�es, and these effects have been 
well documented across a broad range of exper�mental and 
d�sease models (Schon et al., 2003). However, the major�ty 
of th�s ev�dence �s der�ved from �n v�tro exper�ments, 
an�mal stud�es, or cl�n�cal contexts unrelated to HPV 
�nfect�on. Translat�ng these b�olog�cal effects �nto 
cl�n�cally mean�ngful outcomes �n HPV clearance rema�ns 
challeng�ng, part�cularly g�ven the heterogene�ty �n Aloe 
formulat�ons, dos�ng reg�mens, routes of adm�n�strat�on, 
and b�oava�lab�l�ty reported across stud�es. Th�s var�ab�l�ty 
l�kely contr�butes to the �ncons�stency observed between 
exper�mental f�nd�ngs and cl�n�cal outcomes. Several 
stud�es have suggested that chem�cally mod�f�ed Aloe 

barbadens�s polysacchar�des may exert �mmunoregulatory 
effects by st�mulat�ng macrophage act�v�ty, f�broblast 
prol�ferat�on, and cytok�ne product�on. Importantly, these 
effects are often observed under exper�mental cond�t�ons 
us�ng mod�f�ed compounds or concentrat�ons that may not 
be ach�evable �n rout�ne cl�n�cal pract�ce. In contrast, 
natural Aloe extracts and commerc�ally ava�lable mult�-

component formulat�ons may exh�b�t substant�ally weaker 
or context-dependent �mmune effects. Th�s d�st�nct�on 
h�ghl�ghts the �mportance of formulat�on-spec�f�c 
cons�derat�ons when �nterpret�ng cl�n�cal eff�cacy and may 
partly expla�n the lack of observed benef�t �n HPV 
clearance �n the present study. In add�t�on to var�ab�l�ty �n 
�mmunomodulatory potent�al, the b�olog�cal act�v�ty of 
Aloe barbadens�s must be cons�dered alongs�de �ts 
tox�colog�cal prof�le. Aloe preparat�ons conta�n a w�de 
spectrum of b�olog�cally act�ve const�tuents, �nclud�ng 
v�tam�ns, m�nerals, polysacchar�des, phenol�c compounds, 
and anthraqu�none der�vat�ves (Sherer et al., 2022). Wh�le 
these components may confer therapeut�c potent�al, there 
�s also ev�dence that prolonged or h�gh-dose exposure can 
lead to cytotox�c or genotox�c effects (S�lva et al., 2023). 
Consequently, the cl�n�cal appl�cat�on of Aloe-based 
products requ�res careful balanc�ng of potent�al benef�ts 
aga�nst safety cons�derat�ons. In the current study, the 
dosage and durat�on of adm�n�strat�on were based on 
manufacturer recommendat�ons rather than on ev�dence 
demonstrat�ng opt�mal b�olog�cal eff�cacy for HPV 
clearance. Although �n-v�tro stud�es have reported that Aloe 

barbadens�s extracts can �nfluence T-cell act�v�ty and 
�mmune s�gnal�ng pathways (Talwar et al., 2008), the 
cl�n�cal relevance of these f�nd�ngs �n the context of act�ve 
HPV �nfect�on rema�ns uncerta�n. Notably, no 
�mmunolog�cal endpo�nts—such as cytok�ne prof�les, T-
cell subsets, or mucosal �mmune markers—were measured 

Table 1: Overall HPV clearance according to aloe barbadensis use 
 

Group Total (n) HPV negat�ve n (%) HPV pos�t�ve n (%) p value 
Aloe barbadens�s used 164 75 (45.7) 89 (54.3)  
Control (no use) 87 32 (36.8) 55 (63.2) 0.219 
Total 251 107 (42.6) 144 (57.4)  

Chi-square test; p < 0.05 considered statistically significant. 
 
Table 2: HPV clearance according to smoking status, HPV type and aloe barbadensis use  
 

HPV type Aloe barbadens�s use Total (n) HPV negat�ve n (%) HPV pers�stent n (%) 
Smokers     
Other HPV types Yes 34 19 (55.9) 15 (44.1) 
 No 29 12 (41.4) 17 (58.6) 
HPV 16 Yes 32 11 (34.4) 21 (65.6) 
 No 13 2 (15.4) 11 (84.6) 
HPV 18 Yes 15 6 (40.0) 9 (60.0) 
 No 2 1 (50.0) 1 (50.0) 
Total Yes 81 36 (44.4) 45 (55.6) 
 No 44 15 (34.1) 29 (65.9) 
Non-Smokers     
Other HPV types Yes 40 25 (62.5) 15 (37.5) 
 No 28 11 (39.3) 17 (60.7) 
HPV 16 Yes 32 11 (34.4) 21 (65.6) 
 No 8 4 (50.0) 4 (50.0) 
HPV 18 Yes 11 3 (27.3) 8 (72.7) 
 No 7 2 (28.6) 5 (71.4) 
Total Yes 83 39 (47.0) 44 (53.0) 
 No 43 17 (39.5) 26 (60.5) 
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�n th�s study. Consequently, �t was not poss�ble to d�rectly 
assess whether �ntravag�nal Aloe adm�n�strat�on modulated 
HPV-spec�f�c �mmune responses �n v�vo. Th�s l�m�tat�on 
necess�tates caut�ous �nterpretat�on of mechan�st�c 
hypotheses and precludes def�n�t�ve conclus�ons regard�ng 
�mmune pathways. 
 

HPV clearance �s pr�mar�ly med�ated by host cell-med�ated 
�mmune responses, part�cularly HPV-spec�f�c CD4⁺ and 
CD8⁺ T-cell act�v�ty. However, HPV has evolved h�ghly 
effect�ve �mmune evas�on strateg�es, �nclud�ng suppress�on 
of ant�gen presentat�on, downregulat�on of �nterferon 
s�gnal�ng, and modulat�on of the local �mmune 
m�croenv�ronment through the act�ons of E6 and E7 
oncoprote�ns (Tr�mble and Frazer, 2009). These 
mechan�sms contr�bute to v�ral pers�stence and l�m�t the 
effect�veness of non-targeted �mmunomodulatory 
�ntervent�ons. As a result, HPV clearance often requ�res 
robust, ant�gen-spec�f�c cellular �mmune act�vat�on rather 
than general�zed �mmune st�mulat�on. Recent advances �n 
the management of HPV-related d�sease have �ncreas�ngly 
focused on targeted �mmune-based strateg�es, �nclud�ng 
therapeut�c HPV vacc�nes, T-cell–d�rected 
�mmunotherap�es, and �mmune checkpo�nt �nh�b�tors (Yu 
et al., 2023). These approaches show var�able cl�n�cal 
eff�cacy depend�ng on HPV genotype, �mmune status, 
tumor m�croenv�ronment and v�ral evas�on mechan�sms. 
Ev�dence �nd�cates that effect�ve HPV control usually 
requ�res a mult�modal approach rather than a s�ngle 
treatment. Therefore, the lack of a s�gn�f�cant effect �n th�s 
study al�gns w�th ex�st�ng l�terature and underscores the 
l�m�ted �mpact of support�ve �mmunomodulators alone. 
Exper�mental stud�es also suggest that Aloe-der�ved 
compounds, such as Aloe-emod�n, may target HPV 
oncogen�c pathways by modulat�ng E6/E7 express�on and 
�nduc�ng apoptos�s �n cerv�cal cancer cells (Zhu et al., 
2025). However, these f�nd�ngs are based solely on �n v�tro 
or exper�mental models and do not d�rectly demonstrate 
cl�n�cal eff�cacy �n HPV clearance. The concentrat�ons 
used �n such stud�es may not reflect ach�evable levels w�th 
�ntravag�nal appl�cat�on. Add�t�onally, the formulat�on 
exam�ned �n th�s study was mult�-component, conta�n�ng 
not only Aloe barbadens�s but also s�lver �ons, sod�um 
hyaluronate and barr�er-support�ng exc�p�ents, each of 
wh�ch may �ndependently affect ep�thel�al heal�ng, 
ant�m�crob�al act�v�ty, or mucosal �ntegr�ty. Therefore, 
attr�but�ng cl�n�cal outcomes to a s�ngle component �s not 
methodolog�cally feas�ble and represents an �mportant 
confound�ng factor. Overall, the results do not �nd�cate that 
Aloe barbadens�s �s b�olog�cally �neffect�ve; rather, 
�ntravag�nal use of a mult�-component Aloe-conta�n�ng 
preparat�on d�d not ach�eve cl�n�cally mean�ngful HPV 
clearance �n th�s retrospect�ve analys�s. G�ven the 
mult�factor�al nature of HPV pers�stence—shaped by v�ral, 
�mmunolog�cal, and local t�ssue factors—standalone 
�mmunomodulatory agents should not be expected to 
produce dec�s�ve effects. The lack of stat�st�cal s�gn�f�cance 
l�kely reflects formulat�on-related l�m�tat�ons, 

b�oava�lab�l�ty �ssues, and the complex b�ology of HPV 
pers�stence rather than the �nval�d�ty of �mmunomodulat�on 
as a concept. 
 

L�m�tat�ons 

Data regard�ng the use of Aloe barbadens�s are based on 
pat�ent self-reports, and treatment adherence could not be 
object�vely conf�rmed. The b�oava�lab�l�ty of the vag�nal 
formulat�on used was not compared w�th other Aloe 
preparat�ons and �mmunolog�cal markers (cytok�nes, T cell 
subgroups, etc.) were not evaluated; th�s l�m�ts 
�nterpretat�ons of the mechan�sm. A one-year follow-up 
per�od �s �nsuff�c�ent to assess long-term HPV pers�stence 
or recurrence. The preparat�on used �n the study was mult�-
component (Aloe barbadens�s extract, s�lver �ons, sod�um 
hyaluronate, and barr�er-support�ng exc�p�ents). S�nce each 
component may have �ndependent effects on ep�thel�al 
heal�ng and the mucosal barr�er, �t was not poss�ble to 
�solate the spec�f�c effect of Aloe. Th�s �s a s�gn�f�cant 
confound�ng factor l�m�t�ng causal �nterpretat�ons. 
Intravag�nal appl�cat�on lasted only 10 days. HPV 
pers�stence �s a chron�c process, and v�ral clearance usually 
requ�res a long-term, robust cellular �mmune response. 
Therefore, the l�m�ted cl�n�cal eff�cacy may have resulted 
from the �ncompat�b�l�ty of the appl�cat�on durat�on and 
dose w�th the b�olog�cal nature of HPV. Furthermore, 
because �mmunolog�cal endpo�nts were not d�rectly 
measured, the �ntervent�on's potent�al �mmunomodulatory 
effect could not be clearly determ�ned. Therefore, the 
results should be �nterpreted caut�ously. Future stud�es w�th 
larger sample s�zes, prospect�ve and random�zed des�gns, 
compar�sons of d�fferent doses, durat�ons, and 
pharmaceut�cal forms, and evaluat�ons of �mmunolog�cal 
and molecular markers are recommended. 
 

CONCLUSION 
 

Intravag�nal adm�n�strat�on of Aloe barbadens�s d�d not 
demonstrate a s�gn�f�cant effect on HPV clearance �n th�s 
retrospect�ve cohort. The negat�ve f�nd�ngs may be 
�nfluenced by the mult�-component formulat�on of the 
�ntervent�on, var�ab�l�ty �n b�oava�lab�l�ty, and the absence 
of �mmunolog�cal endpo�nt measurements. HPV 
pers�stence rema�ns a mult�factor�al process, and 
support�ve �mmunomodulatory approaches should be 
cons�dered complementary rather than def�n�t�ve 
therapeut�c strateg�es. 
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