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To the Editor:

Vitamin D (VD) is known for its essential
role in the regulation of bone metabolism and
homeostasis of calcium and phosphorus. Recent
studies have shown also its pleiotropic, noncal-
cemic benefits: modulation of immune response,
prevention of autoimmune diseases and malig-
nant transformations, role in the modulation of
glucose metabolism by stimulation of insulin se-
cretion and prevention of cardiovascular diseases
(1-3). Vitamin D modulates innate immunity by
inducing the production of peptides with antimi-
crobial activity, such as cathelicidin and human
B-defensine 2 (hBD2) (4) by increasing NADPH
oxidase activity in monocytes, stimulation
of degradation by the cells’ own cellular
components (autophagy), important in immune
defense against M. tuberculosis and support the
integrity and maintenance of the physical barrier
function (5-7). Immunoregulatory activity on
the adaptive immunity involves the inhibitory
effect of VDR (Vitamin D Receptor) agonists
on the proinflammatory T lymphocyte subsets
(Th1, Th17), favoring deviation of the immune
response to the Th2 line. The VDR agonist
effect can modulate the development of chronic
inflammatory diseases and tissue destruction
processes (8).

Activation of VDR inhibits B cell
proliferation, memory B cell generation by
class-switch, plasma cell differentiation and
immunoglobulin production (9).

VD favors the Th2-type immune response,
facilitates Treg cell activity and inhibits Th17
cell development (1).

Letter to the Editor

Vitamin D deficiency is a worldwide
problem, even in countries where the number of
hours of sunshine could provide the necessary
synthesis of VD (10).

In patients with HIV/AIDS low levels of
VD were recorded comparatively with reported
reference values (11-13).

Our purpose was to evaluate plasma vita-
min D levels among patients with HIV infection
with or without TB coinfection and antiretro-
viral therapy from Tirgu Mures Regional HIV/
AIDS Centre.

Between October 2012 — February 2013
a cross-sectional study was organized and 65
HIV-infected adult patients (with or without an-
tiretroviral therapy) were examined. All adult
patients presented for clinical, immunological
and virological evaluation to HIV/AIDS am-
bulatory during this period were included in the
study group. The exclusion criteria were the VD
supplements administration. The control group
consisted of 10 apparently healthy adults.

This study was approved by the Ethics Com-
mittee of University of Medicine and Pharmacy
Tirgu Mures and subjects gave their informed
consent.

Collected data included absolute CD4 cell
count (CD4/CD8/CD3 FACScan, Becton Dick-
inson) and plasma viral load (HIV-VL) (Am-
pliprep/TagMan HIV-1 test, Roche Diagnostics).
The measurements were performed at sched-
uled visits for monitoring antiretroviral (ARV)
therapy. Other collected parameters were: ARV
regimen, the presence of TB (tuberculosis) coin-
fection (confirmed by positive culture for M. fu-
berculosis), vitamin D plasma level, Body Mass
Index (BMI) and patients demographics (age,
gender distribution). Vitamin D plasma levels
were determined with 25-OH Vitamin D ELISA
(EUROIMMUN EQ 6411-9601) kit, with mono-
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clonal antibodies which specifically bounds
to 25-OH vitamin D3 and 25-OH vitamin D2.
The detection limit of 25-OH Vitamin D by this
method was 1.9 ng/ml. Cross reactions with oth-
er metabolites: vitamin D3 (cholecalciferol) and
vitamin D2 (ergocalciferol): < 0.02%, cholester-
ol: <0.04%.

We considered the optimal level of plasma
VD >30 ng/mL, suboptimal/insufficient VD:
20-30 ng/mL, VD deficiency <20 ng/mL (14,15)
and toxicity above 150 ng/mL (16).

Statistical analysis was performed with
GraphPad Prism 6 and DSS research tool
for statistical power calculation. Continuous
variables were reported as medians and 25th to
75th percentiles (IQR). Quantitative data were
compared using unpaired #-test for normal dis-
tributions variables. Variables with non-normal
distribution were analyzed with Mann Whitney

U test. Proportions were reported as percentages
and compared with Fisher’s exact test.

The study group included 65 C-stage (CDC
classification) HIV-infected patients, 38 (58.4%)
men and 27 (41.5%) women; 5 patients had liver
disease (B, C hepatitis, cirrhosis). Demographic,
immunological, virological characteristics and
plasma VD levels in studied groups are showed
in table Ia.

Significant difference was obtained between
vitamin D plasma levels in patients’ group and
in healthy people (p=0.003). No significant dif-
ferences between CD4 cell count, viral load and
plasma VD level between men and women was
obtained. No significant differences were ob-
served between CD4 cell count in patients with
optimal, insufficient or low VD plasma level.

From 65 patients enrolled, 14 (21.5 %) had
HIV/TB (tuberculosis) coinfection. No signif-

Table Ia. Demographic, immuno-virological characteristics and plasma vitamin D levels in studied groups.

Group (N) Control group HIV infected HIV/TB coinfection coﬂ?@ig;?:ﬁé Tr}iu
Criteria (10) patients group (65) subgroup (14) 51) group
Age (years)

median (IQR) 31 (25.75-34) 23 (22-27.5) 23 (21-39.5) 23 (23-27)
BMI (kg/m2)

median (IQR) 22.44 (21.02-22.94) 21.1(19.1-24.4) 20.8 (17.90-23.03) 20.97 (19.16-23.76)
Male/Female 1/9 38/27 9/5 29/22

CD4 cells/pL

median (IQR) - 372.5(221.5-798.3) 337(97.5-502.3) 388 (227.3-893)
VL (copies/mL) %

median (IQR) - 25 (0-2350) 3845 (291.8-36.230) 20 (0-1426)
VD level ng/mL «

median (IQR) 39.3 (32.6-56.27) 29.6 (19.69-39.2) 29.21 (17.02-34.34) 28.05 (20.35-39.2)
VD deficiency

(<20 ng/mL) - 16 (24.6%) 5(35.7%) 11 (21.6%)

N (%)

VD insufficiency

(20-30 ng/mL) 1 (10%) 20 (30.8%) 2 (14.3%) 18 (35.2%)

N (%)

Optimal VD

(>30 ng/mL) 9 (90%) 29 (44.6%) 7 (50%) 22 (43.2%)

N (%)

#p<0.05
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Table Ib. The immunological and virological characteristics of patients defined on plasma vitamin D levels

HIV infected HIV/TB coinfection HIV without TB
patients group (65) subgroup (14) coinfection subgroup (51)
VD deficiency
(<20 ng/mL)
CD4 cells/pL 369.00 369 577
median (IQR) (126-672.5) (153.5-464.5) (126-979)
VL (copies/mL) 972 26580%* 20
median (IQR) (20-16294) (486.5-281805) (0-1982)
Insufficient VD level
(20-30 ng/mL)
CD4 cells/pL 376 308.5 540
median (IQR) (241-941) - 232-970.5
VL (copies/mL) 20 8231 20
median (IQR) (0-189) - (0-62)
Optimal VD level
(>30 ng/mL)
CD4 cells/pL 346.5 305 347
median (IQR) (225.25-754) (22-735) (278-811)
VL (copies/mL) 69 2565.0%* 43
median (IQR) (10-6731.5) (39-22586) (0-6281.25)
#p<0.05

icant differences were identified in CD4 cell
counts and plasma VD levels between patients
with or without TB coinfection (table Ib). Pa-
tients with HIV/TB coinfection had significantly
higher viral load compared to those without TB
coinfection (p = 0.03). In HIV/TB coinfection
group patients with VD deficiency (<20 ng/mL)
and those with optimal VD level (>30 ng/mL)
had significantly higher viral load compared to
those without TB coinfection and suboptimal
(20-30 ng/mL) VD level (table Ib).

40 patients received ARV therapy that can
induce hypovitaminosis D (efavirenz, saquina-
vir, kaletra, delavirdine, telzir, atazanavir) (17).
No differences were obtained in plasma vitamin
D levels between groups in which ARVs were
administered (27.54; IQR 19.15-37.83 ng/ml)
and those in which these substances were not ad-
ministered (20.92; IQR 20.92-40.97 ng/ml).

No significant differences were identified
between median BMI according to plasma VD
levels.

Vitamin D is synthesized in the skin from
7-dehydrocholesterol under catalytic effect of
UVB radiation. From the skin cells, vitamin D,
reaches the bloodstream, where it binds to the
vitamin D-binding protein (DBP). The activa-
tion of vitamin D requires two steps of hydrox-
ylation: at the 25-position, cathalyzed by 25 -hy-
droxylase Cyp2R1 or Cyp27Al that occurs in
the liver and the hydroxylation at the 1-position,
cathalyzed by 1-alpha-hydroxylase (Cyp27B1);
the active 1,25-dihydroxyvitamin D, named cal-
citriol, results. This step may take place in the
epithelium of the kidneys, also called the en-
docrine pathway. Another activation pathway
of vitamin D- the autocrine/paracrine pathway
- takes place in a number of cells in the body,
particularly in the cells of the immune system:
monocytes, macrophages, dendritic cells, T
cells and B cells. Vitamin D produced by im-
mune cells may contribute to the regulation of
anti-infectious response and immune tolerance
(18,19).
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For evaluation of vitamin D status, the
Endocrine Society’s Clinical Practice Guideline
recommends plasma 25 (OH)D level, that is the
major circulating form of vitamin D (14). Optimal
levels of 25 (OH) D are widely discussed in the
literature, given the wide variety of methods
used and the lack of calibrators in order to
compare results obtained by different methods
(20). Biological variability of 25(OH)D levels in
the plasma is less studied. Brinkley et al. consid-
er intra-individual variability between 13-19%
(21). Viljoen reported the value of intra-patient
variability of 12%, while the inter-individual
variability - 43% (22). Brescia found values of
4.7% and 64.3% for these parameters (23). Es-
tablishing the optimal plasma levels of this me-
tabolite is cumbersome due to the aspects listed
above. In our study we have reported reference
values indicated by bibliographic sources (3,14).
Brienkley et al. consider “given the presence
of analytic and biologic variability its seems
reasonable that clinicians consider using 25(OH)
D concentrations of approximate 35 to 40 ng/mL
as therapeutic goal” (21). The major causes of
vitamin D deficiency are the inadequate exposure
to sunlight, the use of sunscreen protection, and
the dark skin. Many pathological conditions may
affect the vitamin D status: vitamin D deficiency
is highly prevalent in obesity (BMI >30 kg/m?),
malabsorption syndromes, in use of ARV for
AIDS/HIV treatment (14,17,24). In our study
there were no obese patients and we found no
correlation between patient’s BMI and vitamin
D plasma levels. The Endocrine Society recom-
mends measurement of circulating vitamin D
levels in all patients with antiretroviral therapy
(14), while the European AIDS Clinical Society
recommended dosage of vitamin D in individu-
als receiving efavirenz (15). We have not found
correlation between the administration of ARVs
and VD deficiency.

In our group almost half of patients (47%)
had suboptimal levels of VD, and 24% had in-

sufficient VD levels. Our results are comparable
with those reported in the literature: 41-81% of
HIV-infected patients have suboptimal levels of
VD (2,13). The relatively lower percentage of
patients with vitamin D insufficiency is probably
due to the relatively low number of tested pa-
tients, the structure of the group of patients (rela-
tively young people), and the differences arising
from the biological variability (23).

In the literature there are contradictory stud-
ies, some of them reported correlation between
administration of VD and increase of CD4 cell
count or decrease in viral load in HIV-infected
persons (3,25) and there are other studies that
did not report similar correlations (26). We did
not find an association between plasma VD lev-
els, CD4 cell count and plasma viral load.

In our study, half of patients with HIV/TB
coinfection had VD insufficiency/deficiency.
There are studies which showed that low VD
levels favor increased risk of active TB infection
(27), but in our study we did not find relationship
between low VD plasma level and presence of
active TB infection.

In our study about half of patients with HIV
infection/AIDS had significantly lower levels of
plasma vitamin D compared to healthy individu-
als, without differences regarding HIV/TB coin-
fection. Based on these data we consider man-
datory the measurement of vitamin D plasma
levels in all patients with HIV infection/AIDS
and vitamin D supplementation, according to the
observed deficit.
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