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Abstract 

An enormous progress has been made in the modality of treatment in human immunodeficiency virus 
(HIV) and acquired immunodeficiency syndrome (AIDS) patients. In order to develop cure and en-
hance immune levels of people living with HIV/AIDS (PLHIV), major researches are being conducted 
across the globe. Nutritional intervention studies have been also conducted widely over a period of time 
to improve immune status of people living with HIV/AIDS, but concrete evidences in this regard are 
still lacking. 
The objective of the study was to assess the effectiveness of selected nutritional interventions (zinc) on 
immunity of people living with HIV/AIDS. Search methods and selection criteria included randomized 
controlled trials investigating nutritional interventions, particularly with zinc. The  effect of  zinc on 
immune status of PLHIV was assessed. An extensive search from online databases, such as ProQuest, 
PubMed, Cochrane, and Science Direct was conducted from April 28, 2022 to May 28, 2022. Three 
reviewers independently screened and selected studies for inclusion. Cumulative sample size was 1,329 
studies. After screening with PEDro scale and PRISMA reporting, five papers were considered to derive 
a consensus on the effect of zinc on immune status of PLHIV. As included studies were diverse in na-
ture, meta-analysis was not possible to perform. Four studies revealed that zinc supplementation was not 
effective in enhancing immune system of PLHIV, whereas one study showed that zinc supplementation 
was effective in boosting immune level of PLHIV. 
In conclusion, zinc supplementation is beneficial and safe among people living with HIV/AIDS as it 
boosts immunity, but further investigation is needed to generalize the findings. 
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Introduction 
An enormous progress has been made in the moda

lity of treatment in human immunodeficiency virus (HIV)  
and acquired immunodeficiency syndrome (AIDS) patients.  

Initially, in 1980s, when the  HIV global pandemic had 
emerged, there were no drugs to control it. Nowadays, life sav-
ings drugs to manage this disease are available [1]. A step fur-
ther is required to transform HIV/AIDS from non-curable to 



Nutritional interventions on immunity among PLHIV 185

HIV & AIDS Review 2025/Volume 24/Number 3

serum zinc level, morbidity, CD4+ cell count, mortality, and 
opportunistic infections. 

Search methods for identification 
of studies 

An extensive search was carried out in online databases, 
including PubMed, Central, Science Direct, ProQuest, and 
Cochrane Library, with Cochrane database of  systematic 
reviews and Cochrane central register of  controlled trials 
(central). Various search strategies were adapted and includ-
ed key words and mesh terms related to PICO (population, 
intervention, comparison, and outcome), such as “humans”, 
“viruses”, “HIV”, “retroviridae”, “HIV infections”, “sexually 
transmitted diseases”, “communicable diseases”, “acquired 
immunodeficiency syndrome”, “sarcoma Kaposi”, “muscu-
lar atrophy”, “HIV wasting syndrome”, “nutrients”, “micro- 
nutrients”, “trace elements”, “minerals”, “zinc”, “nutritional 
support”, “nutrition therapy”, “diet therapy”, “nutritional sta-
tus”, “nutritional sciences”, “immunity”, “immune system”, 
“antigens”, “HIV antibodies”, “CD4-positive T-lymphocytes”, 
“viral load”, “adaptive immunity”, “immunity”, “humoral”. 

All studies obtained through this search were subjected 
to quality check by using PEDro scale [3] to identify poten-
tial studies. PEDro scale included 11 items (Yes/No), and 
a score on PEDro scale < 4 was deemed weak, 5-6 was fair, 
6-8 good, and 8-10 was considered optimal. Out of 213 stu
dies, only 5 manuscripts were taken for recommendation as 
per inclusion criteria. Figure 1 presents PRISMA flow dia-
gram with the details of the search [4]. 

Method of data collection  
and analysis 

Selection of studies 

Titles and abstracts of the selected studies were reviewed 
by the authors. The relevance to the topic was determined, 
and all the related articles were subjected to full-text review. 
On the review of  full-text, the authors decided whether to 
include or not a study based on inclusion and exclusion cri-
teria. 

Inclusion criteria: All randomized controlled trials in-
vestigating nutritional intervention (zinc) for improving 
the immunity of people living with HIV/AIDS. 

Exclusion criteria: 1. Pre-experimental studies on nu-
tritional interventions for improving immunity of  people 
living with HIV/AIDS. 2. Case reports on nutritional inter-
ventions for improving immunity of people living with HIV/

completely curable or preventable disease by means of com-
petent health interventions. In this regard, major attempts 
and researches are being conducted across the globe. 

Nutritional interventions are also experimented widely 
over a period of  time to improve immune status of people 
living with HIV/AIDS, but a concrete evidences in this re-
gard are still lacking [2]. Nutritional factors play an import-
ant role in enhancing immunity, and their deficiency, partic-
ularly zinc, contribute to compromised immunity in people 
living with HIV/AIDS, as zinc, a  trace element, is an  im-
mune booster. The most effective way to manage HIV/AIDS 
is by complementing anti-retroviral therapy with zinc. In 
this regard, to investigate the effectiveness of zinc, this cur-
rent study was conducted. The objective of the study was to 
assess the effectiveness of selected nutritional interventions 
using zinc on immunity of people living with HIV/AIDS. 

Material and methods 
PICO framework was employed in the study, and is pre-

sented in Table 1. 
A literature search was conducted from April 28, 2022 

to May 28, 2022, and PEDro scale was applied to determine  
the quality of studies. 

Criteria for studies’ selection 

Type of studies 

This review considered any randomized control trial 
(RCT) that evaluate the effectiveness of nutritional interven-
tion, particularly with zinc, on immunity of  people living 
with HIV/AIDS. 

Participants 

The current research considered studies on people living 
with HIV/AIDS, who received any nutritional intervention 
in their therapy. 

Types of interventions 

Studies with the  following interventions were deemed: 
“nutrients”, “micro-nutrients”, “trace elements”, “minerals”, 
“zinc”, “nutritional support”, “nutrition therapy”, “diet the
rapy”, “nutritional counselling”. 

Outcomes’ measures: measure and time 

Outcomes constituted the following aspects: 1) primary 
outcome: immune status; 2) secondary outcomes: viral load, 

Table 1. PICO description 

Population Intervention Comparison Outcomes 

People living with HIV/AIDS Nutritional 
intervention 

Standard care, usual care, 
routine care, placebo 

Primary: Immunity 
Secondary: Viral load, CD4+ cell count, serum zinc 

level, mortality, morbidity, nutritional status 
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Records identified through database searching
(n = 213)

Id
en

ti
fic

at
io

n

Full-text articles assessed for eligibility (n = 21)

Sc
re

en
in

g
El

ig
ib

ili
ty

In
cl

ud
ed

Studies included in qualitative synthesis (n = 5)

Records after duplicates removed (n = 5)

Records screened (title + methodology screening)
(n = 208)

Records excluded (n = 187)

Additional records identified through other sources
(n = 0)

Full-text articles excluded,  
with reasons (n = 16)

No clear inference

AIDS. 3. Other non-experimental or qualitative studies on 
nutritional interventions for improving immunity of people 
living with HIV/AIDS. 

Studies included in this systematic review are shown in 
Table 2 [5-9]. 

Results 
The review study showed that out of the 5 studies includ-

ed, four revealed that zinc supplementation was not effective 
in enhancing immune system of PLHIV, whereas one study 
demonstrated the  effectiveness of  zinc supplementation in 
boosting immune level of PLHIV. 

Discussion 
In communities with high incidence and prevalence of 

HIV/AIDS, the mortality and morbidity rates are reported 
as high  [10]. Antiretroviral therapy (ART) is found effec-
tive in decreasing the  mortality rate among HIV-infected 
individuals  [11]. In combination with ART, a complemen-
tary nutrient therapy, such as administration of micro- and 
macro-nutrients to avoid muscle wasting and strengthen im-
mune system, can significantly contribute to elevate the ef-
fectiveness of ART [12]. In addition, zinc supplementation, 
in minimal dose for a  longer period of time, may improve 
the immune status of patients with HIV/AIDS [13]. 

Zinc, despite being a trace element, plays a central role in 
immune system, and zinc-deficient person has an increased 
susceptibility to pathogens and infections. The  immune 
function of zinc starts with skin barrier, resulting in activa-
tion of T lymphocytes, and it is essential for the development 

and functioning of  cells mediating non-specific immunity, 
such as neutrophils. This review explored the biology of zinc 
in relation to immune system, and provided basis for draw-
ing a consensus on credibility of immune system in zinc de-
ficiency or zinc supplementation [14]. 

Our review identified various RCTs, contributing to 
the evidence supporting the effectiveness of zinc in enhanc-
ing HIV-positive patients’ immunity, but only RCTs were 
included in this study to maintain homogeneity. Few RCTs 
showed no conclusive evidence on the effectiveness of zinc 
supplementation in enhancing immunity [6, 15, 16]. Hence, 
the effectiveness of zinc in relation to minimum dosage and 
maximum duration needs to be investigated. Given the fea-
tures of  zinc, it is indispensable to explore its vast poten-
tial, as it is cost-effective supplement, with minimum side 
effects [17]. 

Conclusions 
Zinc appears to exhibit a  promising property in com-

plementing and strengthening ART among HIV/AIDS pa-
tients. In order to generalize the finding and further explore 
its potential, zinc needs to be rigorously experimented over 
a large sample size. 

Disclosures 
1.	 Institutional review board statement: Not applicable. 
2.	Assistance with the  article: None. 
3.	Financial support and sponsorship: None. 
4.	Conflicts of interest: None

Figure 1. PRISMA flow diagram [4]



Nutritional interventions on immunity among PLHIV 187

HIV & AIDS Review 2025/Volume 24/Number 3

Ta
bl

e 
2.

 S
tu

di
es

 in
cl

ud
ed

 in
 t

he
 r

ev
ie

w
 (n

 =
 5

) 

N
o.

 
A

ut
ho

rs
  

[R
ef

.] 
Ti

tl
e 

Jo
ur

na
l’s

 n
am

e,
 

ye
ar

 o
f 

pu
bl

ic
at

io
n 

Sa
m

pl
e 

si
ze

, 
se

tt
in

g 
In

te
rv

en
ti

on
s 

O
ut

co
m

es
 

Re
su

lt
s 

Ex
pe

ri
m

en
ta

l g
ro

up
 

Co
nt

ro
l g

ro
up

 
Pr

im
ar

y 
Se

co
nd

ar
y 

1 
Fr

ei
be

rg
 e

t 
al

.  
[5

] 
Eff

ec
t 

of
 z

in
c 

su
pp

le
m

en
ta

ti
on

 v
s.

 
pl

ac
eb

o 
on

 m
or

ta
lit

y 
ri

sk
 a

nd
 H

IV
 d

is
ea

se
 

pr
og

re
ss

io
n 

am
on

g 
H

IV
-p

os
it

iv
e 

ad
ul

ts
 

w
it

h 
he

av
y 

al
co

ho
l u

se
: 

a 
ra

nd
om

iz
ed

 c
lin

ic
al

 
tr

ia
l 

JA
M

A
 N

et
w

or
k 

O
pe

n,
 

20
20

 

n 
=

 2
54

, 
St

. P
et

er
sb

ur
g,

 
Ru

ss
ia

 

Ph
ar

m
ac

y-
gr

ad
e 

zi
nc

 g
lu

co
na

te
 

su
pp

le
m

en
ta

ti
on

  
(1

5 
m

g 
fo

r 
m

en
  

an
d 

12
 m

g 
fo

r 
w

om
en

, t
ak

en
 d

ai
ly

 
or

al
ly

 f
or

  
18

 m
on

th
s)

 

Pl
ac

eb
o 

Th
e 

tr
ia

l’s
 p

ri
m

ar
y 

ou
tc

om
e 

w
as

 
a 

ch
an

ge
 in

 V
A

CS
 

in
de

x 
sc

or
e 

1.
 C

V
D

 r
is

k 
2.

 H
IV

 d
is

ea
se

 
pr

og
re

ss
io

n 
3.

 B
io

m
ar

ke
r 

le
ve

ls
 

of
 i

nfl
am

m
at

io
n 

Zi
nc

 s
up

pl
em

en
ta

ti
on

 
di

d 
no

t 
re

du
ce

 m
or

ta
lit

y 
ri

sk
, n

or
 C

D
4+

 c
el

l c
ou

nt
s,

 
ca

rd
io

va
sc

ul
ar

 d
is

ea
se

 r
is

k,
 

an
d 

le
ve

ls
 o

f 
in

fla
m

m
at

io
n 

or
 m

ic
ro

bi
al

 t
ra

ns
lo

ca
ti

on
 in

 
pe

op
le

 li
vi

ng
 w

it
h 

H
IV

/A
ID

S 
w

it
h 

he
av

y 
al

co
ho

l u
se

2 
D

ira
jla

l-F
ar

go
 e

t a
l. 

[6
] 

Zi
nc

 s
up

pl
em

en
ta

ti
on

 
an

d 
in

fla
m

m
at

io
n 

 
in

 t
re

at
ed

 H
IV

 

Jo
ur

na
l  

of
 A

cq
ui

re
d 

Im
m

un
e 

D
efi

ci
en

cy
 

Sy
nd

ro
m

es
,  

20
19

 

n 
=

 5
2,

 
Ra

in
bo

w
 B

ab
ie

s 
an

d 
Ch

ild
re

n 
H

os
pi

ta
l, 

U
SA

Zi
nc

 c
ap

su
le

s 
45

 m
g 

lo
w

-d
os

e 
 

or
 9

0 
m

g 
hi

gh
-d

os
e 

da
ily

 f
or

 1
6 

w
ee

ks
 

Pl
ac

eb
o 

Th
e 

no
ve

l fi
nd

in
gs

 
th

at
 z

in
c 

ca
n 

aff
ec

t 
bi

ol
og

ic
al

 m
ar

ke
r 

 
in

 P
LH

IV
 a

nd
 m

od
ul

at
e 

cl
in

ic
al

 m
ar

ke
rs

 in
 

co
m

or
bi

di
ti

es
 

Zi
nc

 w
as

 e
ff

ec
ti

ve
 

in
 in

cr
ea

si
ng

 
ci

rc
ul

at
in

g 
zi

nc
 

le
ve

ls
 

Zi
nc

 w
as

 e
ff

ec
ti

ve
  

in
 in

cr
ea

si
ng

 im
m

un
it

y 
le

ve
ls

 o
f 

PL
H

IV
 

3 
N

de
ez

i e
t 

al
.  

[7
] 

Eff
ec

t 
of

 m
ul

ti
pl

e 
m

ic
ro

-n
ut

ri
en

t 
su

pp
le

m
en

ta
ti

on
  

on
 s

ur
vi

va
l o

f 
H

IV
-i

nf
ec

te
d 

ch
ild

re
n 

in
 

U
ga

nd
a:

 a
 r

an
do

m
iz

ed
, 

co
nt

ro
lle

d 
tr

ia
l 

Jo
ur

na
l o

f 
th

e 
In

te
rn

at
io

na
l A

ID
S 

So
ci

et
y,

  
20

10
 

n 
=

 8
47

, 
Pe

di
at

ri
c 

H
IV

 c
lin

ic
s 

of
 t

he
 n

at
io

na
l 

re
fe

rr
al

 h
os

pi
ta

l, 
M

ul
ag

o 

14
 m

ic
ro

-n
ut

ri
en

ts
 

as
 t

he
 i

nt
er

ve
nt

io
n 

ar
m

 (
vi

ta
m

in
s 

A
, B

1, 
B

2, 
ni

ac
in

, B
6, 

B
12
, 

C,
 D

, E
, f

ol
at

e,
 z

in
c,

 
co

pp
er

, i
od

in
e,

  
an

d 
se

le
ni

um
) 

Th
e 

st
an

da
rd

 
re

co
m

m
en

de
d 

di
et

ar
y 

al
lo

w
an

ce
 

of
 s

ix
 m

ul
ti

vi
ta

m
in

s 
(v

it
am

in
s 

A
, D

2, 
B

1, 
B

2, 
C,

 a
nd

 n
ia

ci
n)

 

Tw
ic

e 
th

e 
re

co
m

m
en

de
d 

di
et

ar
y 

al
lo

w
an

ce
 

of
 1

4 
m

ic
ro

-n
ut

ri
en

ts
 

co
m

pa
re

d 

A
 s

ta
nd

ar
d 

re
co

m
m

en
de

d 
di

et
ar

y 
al

lo
w

an
ce

 
of

 s
ix

  
m

ic
ro

-n
ut

ri
en

ts
 

M
ul

ti
vi

ta
m

in
s 

an
d 

 
m

ic
ro

-n
ut

ri
en

ts
 s

ix
 m

on
th

s 
su

pp
le

m
en

ta
ti

on
 w

as
 w

el
l-

to
le

ra
te

d,
 b

ut
 it

 d
id

 n
ot

 
si

gn
ifi

ca
nt

ly
 a

lt
er

 m
or

ta
lit

y,
 

gr
ow

th
, o

r 
CD

4+
 c

ou
nt

s.
 

Fu
tu

re
 in

te
rv

en
ti

on
 s

tu
di

es
 

sh
ou

ld
 c

ar
ef

ul
ly

 c
on

si
de

r 
su

pp
le

m
en

ts
’ c

om
po

si
ti

on
 

an
d 

do
si

ng
 

4 
Si

lv
a 

et
 a

l. 
 

[8
] 

Ro
le

 a
nd

 e
ff

ec
ts

 o
f 

zi
nc

 
su

pp
le

m
en

ta
ti

on
 

in
 H

IV
-i

nf
ec

te
d 

pa
ti

en
ts

 w
it

h 
im

m
un

e 
vi

ro
lo

gi
ca

l d
is

co
rd

an
ce

: 
a 

ra
nd

om
iz

ed
, d

ou
bl

e 
bl

in
d,

 c
as

e 
co

nt
ro

l 
st

ud
y 

PL
oS

 O
ne

, 
20

21
 

n 
=

 8
0,

 
U

ni
ve

rs
it

y 
of

 C
hi

le
 S

ch
oo

l 
of

 M
ed

ic
in

e 

Pa
ti

en
ts

 w
it

h 
IV

D
 w

er
e 

ra
nd

om
iz

ed
 t

o 
re

ce
iv

e 
zi

nc
  

(1
5 

m
g 

da
ily

) 

Pl
ac

eb
o 

W
it

hi
n 

th
e 

gr
ou

p 
of

 i
m

m
un

e 
re

co
ve

ry
 

of
 p

at
ie

nt
s 

w
it

h 
hy

po
zi

nc
em

ia
, t

ho
se

 
w

it
h 

no
rm

oz
in

ch
em

ia
 

w
er

e 
an

al
yz

ed
 

an
d 

co
m

pa
re

d;
 n

o 
st

at
is

ti
ca

l d
iff

er
en

ce
 

w
as

 o
bs

er
ve

d 

–
Pa

ti
en

ts
 w

it
h 

IV
D

 h
ad

 
pl

as
m

a 
zi

nc
 le

ve
ls

 s
im

ila
r 

to
 t

ho
se

, w
ho

 a
ch

ie
ve

d 
ad

eq
ua

te
 im

m
un

e 
re

co
ve

ry
. 

Zi
nc

 s
up

pl
em

en
ta

ti
on

 
in

 IV
D

 p
at

ie
nt

s 
sh

ow
ed

 
a 

st
at

is
ti

ca
lly

 n
on

-
si

gn
ifi

ca
nt

 d
iff

er
en

ce
  

in
 C

D
4+

 le
ve

ls
 in

 c
as

es
  

an
d 

co
nt

ro
ls

 

5 
B

ob
at

 e
t 

al
.  

[9
] 

Sa
fe

ty
 a

nd
 

effi
ca

cy
 o

f 
zi

nc
 

su
pp

le
m

en
ta

ti
on

 f
or

 
ch

ild
re

n 
w

it
h 

H
IV

-1
 

in
fe

ct
io

n 
in

 S
ou

th
 

A
fr

ic
a:

 a
 r

an
do

m
iz

ed
 

do
ub

le
 b

lin
d,

 p
la

ce
bo

, 
co

nt
ro

lle
d 

tr
ia

l 

Th
e 

La
nc

et
,  

20
05

 
n 

=
 9

6,
 

G
re

y’
s 

H
os

pi
ta

l, 
Pi

et
er

m
ar

it
zb

ur
g,

 
So

ut
h 

A
fr

ic
a 

10
 m

g 
of

 e
le

m
en

ta
l 

zi
nc

 in
 P

LH
IV

 
Pl

ac
eb

o 
Pl

as
m

a 
H

IV
-1

 v
ir

al
 

lo
ad

 
–

Zi
nc

 s
up

pl
em

en
ta

ti
on

 
of

 H
IV

-1
-i

nf
ec

te
d 

ch
ild

re
n 

di
d 

no
t 

re
su

lt
 in

 a
n 

in
cr

ea
se

 
of

 v
ir

al
 lo

ad
 in

 p
la

sm
a 

H
IV

-1
, a

nd
 c

ou
ld

 r
ed

uc
e 

m
or

bi
di

ty
 c

au
se

d 
 

by
 d

ia
rr

he
a 



Stephen John, Shalini G. Nayak, Deelip S. Natekar188

HIV & AIDS Review 2025/Volume 24/Number 3

References

1.	 World Health Organization. Why the pandemic is not over. Avail­
able at: https://www.who.int/news-room/spotlight/why-the-hiv-e­
pidemic-is-not-over.

2.	 De Pee S, Semba RD. Role of nutrition in HIV infection: review of 
evidence for more effective programming in resource-limited set­
tings. Food and Nutrition Bulletin 2010; 31 (4 Suppl 4): S313-44.

3.	 Maher CG, Sherrington C, Herbert RD, Moseley AM, Elkins M. 
Reliability of the PEDro scale for rating quality of randomized con­
trolled trials. Phys Ther 2003; 83: 713-721. 

4.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, 
Mulrow CD, et al. The PRISMA 2020 statement: an updated guide­
line for reporting systematic reviews. BMJ 2021; 372: n71. DOI: 
10.1136/bmj.n71. 

5.	 Freiberg MS, Cheng DM, Gnatienko N, Blokhina E, Coleman SM, 
Doyle MF, et al. Effect of  zinc supplementation vs placebo on 
mortality risk and HIV disease progression among HIV-positive 
adults with heavy alcohol use: a  randomized clinical trial. JAMA 
Network Open 2020; 3: e204330. DOI: 10.1001/jamanetworkopen. 
2020.4330.

6.	 Dirajlal-Fargo S, Yu J, Kulkarni M, Sattar A, Funderburg N, Barkou­
kis H, Mccomsey GA. Zinc supplementation and inflammation in 
treated HIV. J Acquir Immune Defic Syndr 2019; 82: 275-280.

7.	 Ndeezi G, Tylleskär T, Ndugwa CM, Tumwine JK. Effect of multiple 
micronutrient supplementation on survival of HIV-infected child­
ren in Uganda: a randomized, controlled trial. J Int AIDS Soc 2010; 
13: 18. DOI: 10.1186/1758-2652-13-18.

8.	 Silva M, Montes CG, Canals A, Mackenna MJ, Wolff M. Role and 
effects of zinc supplementation in HIV-infected patients with im­
munovirological discordance: a  randomized, double blind, case 
control study. PLoS One 2021; 16: e0244823. DOI: 10.1371/journal.
pone.0244823.

9.	 Bobat R, Coovadia H, Stephen C, Naidoo KL, McKerrow N, Black RE, 
Moss WJ. Safety and efficacy of zinc supplementation for children 
with HIV-1 infection in South Africa: a randomised double-blind 
placebo-controlled trial. Lancet 2005; 366: 1862-1867.

10.	 Danforth K, Granich R, Wiedeman D, Baxi S, Padian N. Global 
mortality and morbidity of HIV/AIDS. Major infectious diseases. 
Washington, DC: The International Bank for Reconstruction and 
Development/The World Bank; 2017.

11.	 Regev D, Cohen-Yatziv L. Effectiveness of  art therapy with adult 
clients in 2018 – what progress has been made? Front Psychol 2018; 
9: 1531. DOI: 10.3389/fpsyg.2018.01531.

12.	 Garcia-Prats AJ, McMeans AR, Ferry GD, Klish WJ. Nutrition and 
HIV/AIDS. HIV Curriculum 2010; 286: 4-5.

13.	 Kupka R, Fawzi PW. Zinc nutrition and HIV infection. Nutr Rev 
2002; 60: 69-79.

14.	 Shankar AH, Prasad AS. Zinc and immune function: the biological 
basis of  altered resistance to infection. Am J Clin Nutr 1998; 68: 
447S-463S. 

15.	 Diouf A, Badiane A, Manga NM, Idohou-Dossou N, Sow PS, Wade S. 
Daily consumption of ready-to-use peanut-based therapeutic food 
increased fat free mass, improved anemic status but has no impact 
on the zinc status of people living with HIV/AIDS: a randomized 
controlled trial. BMC Public Health 2016; 16: 1. DOI: 10.1186/
s12889-015-2639-8.

16.	 Asikin A, Wirjatmadi B, Soeroso J, Astawa E. The effect of zinc sul­
phate on the increase of CD4 T lymphocytes in HIV/AIDS patients. 
Biochem Physiol Open Access 2015; DOI: 10.4172/2168-9652. 
S5-003.

17.	 Contreras-Martínez H, Duque-Molina M, Vásquez-Trespalacios EM, 
Sánchez-Garzón J. Effect of zinc on immune recovery in HIV pa­
tients. Medellín 2013. Randomized controlled trial. CES Med 2017; 
31. DOI: https://doi.org/10.21615/cesmedicina.31.1.1.


