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Abstract Methods: 70 patients presenting to Orthopaedic OPD

Introduction: Interaction with the immune system is
one of the most recently established nonclassic effects of
vitamin D. Crucially, these effects seem to be mediated
not only by the endocrine function of circulating
calcitriol but also via paracrine and/or intracrine activity
of 1,25 (OH)2D3 from its precursor 25(OH)D3, the main
circulating metabolite of VitD. The ability of this
vitamin to influence human immune responsiveness
seems to be highly dependent on the 25(OH)D3 status of
individuals and may lead to aberrant response to

infection in those who are lacking VitD.

chosen randomly by closed envelope method and 50
patients with musculoskeletal infections were selected
and there serum 25-hydroxyvitamin D3 levels were
measured.

Results: 64% cases had 25-hydroxyvitamin D3
deficiency in comparison to 39% in controls. P value =
0.015, Odds ratio = 2.779, Confidence interval (95%) —
lower limit 1.215, upper limit 6.254

Conclusion: VitD deficiency increases susceptibility to
musculoskeletal

musculoskeletal  infections and

infections are common cause of morbidity and mortality
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among orthopaedic patients, especially in developing
countries.

Keywords: OH)2D3, VitD, Healthy

Introduction

Vitamin D is a vitamin with hormone-like activity that
regulates the functions of over 200 genes and is essential
for growth and development of the body. Vitamin D
deficiency is widely prevalent throughout the world.
Over the past few years, resurgence in vitamin D
deficiency and nutritional rickets has been reported
throughout the world. Studies have shown that as much
as 69%-82% of the population in India has vitamin D
levels in plasma less than the minimum acceptable
limit.* In different studies in North India 96% of
neonates,® 91% of healthy school girls,® 78% of healthy
hospital staff," and 84% of pregnant women® were found
to have hypovitaminosis D. The major source of vitamin
D for children and adults is exposure to natural sunlight.
Very few foods naturally contain or are fortified with
vitamin D. Thus, the major cause of vitamin D
deficiency is inadequate exposure to sunlight.1,25(0OH)2
Vit D has a wide range of biological actions, including
inhibiting cellular proliferation and inducing terminal
differentiation, inhibiting angiogenesis, stimulating
insulin production, inhibiting renin production, and
stimulating macrophage cathelicidin production. Also
Vitamin D is an important regulator of immune system.
It is well established that immune cells can produce the
hormonally active metabolite of vitamin D. Studies have
shown that children with rickets have reduced number of
peripheral T-lymphocytes, defective neutrophil motility
and reduced phagocytic activity against bacteria.”®
Inadequate serum vitamin D levels have been found to
be associated many infectious diseases. The prototypical
between vitamin D

example of a connection
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insufficiency and susceptibility to infectious disease is
tuberculosis. There are also many studies in which
association has been found between vitamin D
deficiency and viral or respiratory tract infections. As
per our knowledge and literatre available, till now no
study has been done to study role of vitamin D in
musculoskeletal infections. So we conducted this study
to calculate the proportion of vitamin D deficiency in
patients presenting with musculoskeletal infections.
Material and Methods

A hospital based case-control study was conducted at the
Central Institute of Orthopaedics in collaboration with
the Department of Biochemistry at Vardhman Mahavir
Medical College & Safdarjung hospital. The study was
conducted for duration of one and half year from
October 2015 to April 2018. Cases werepatients with
musculoskeletal infectionsadmitted as in-patients or seen
in the outpatient department.Patients with any of the
following musculoskeletal infections i.e. Soft tissue
infection, Septic arthritis, Tubercular arthritis, Acute
Chronic Tubercular

Osteomyelitis, Osteomyelitis,

Osteomyelitis,  Spinal  tuberculosis, Post-operative
infection etc were included in the study. Patients who
were immunocompromised or who hadopen fracture,
liver , GI tract or renal disease were excluded from
study. Controls were patients presenting to Orthopaedic
OPD with complaint other then musculoskeletal
infection and they were chosen randomly by closed
envelope method.

All the patients included in the study after initial
evaluations were subjected for serum  25-hydroxy
vitamin D3 concentration measurement.Fasting blood
samples of all the patients included in study were taken
and serum 25-hydroxy vitamin D3 levels were measured

by ELISA method.Reference range taken wasdeficiency
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- <20 ng/ml, suboptimal — 20-30 ng/ml, optimal — 30- 70
ng/ml, overdose — 70-150 ng/ml, toxicity - >150 ng/ml.
Data were analysed using SPSS (IBM SPSS Statistics
20). Standard statistical tests were used including odds
ratios and binary logistic regression.

Observations and Results

66 patients presenting to Orthopaedic outpatient clinic
chosen randomly by closed envelope method were
enrolled as controls and 50 patients with musculoskeletal
infections were enrolled as cases in our study and
following observations were made. The mean age in
control group was 30 years with standard deviation of 18
years ranging from 3 to 70 years, whereas mean age in
case group was 26 years with standard deviation of 14
years ranging from 4 to 64 years. There were 33 males
and 17 females among cases whereas there were 44
males and 22 females among control group. Among
cases, 11 were suffering from Chronic Osteomyelitis, 11
from Pott’s Spine, 20 from Post operative infection, 6
and 2

synovitis.Among controls, 21 were suffering from Soft

from Septic arthritis from  Tubercular
tissue injury, 9 from Backache, 24 from Traumatic
fracture and 12 from Osteoarthritis. The mean Vit D3
level in cases was 25.4 ng/ml with standard deviation of
23.8. Range of serum Vit D3 levels in cases was from 2
to 130. Whereasmean Vit D3 level in control group was
28.5 ng/ml with standard deviation of 16.2. Range of
serum Vit D3 levels in controls was from 6 to 85.
Comeparison of Vit D3 status among cases and controls
was done by applying binary logistic regression and
results were as follows:

P value = 0.015, Odds ratio = 2.779, Confidence interval

(95%) — lower limit 1.215, upper limit 6.254.
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P value of 0.015 is lesser than 0.05 suggesting it to be
significant. Also odds ratio calculated comes out to be
2.779 which is more than 1.

Serum Vit D3
Total
Deficiency/Insufficiency | Optimal
Cases 39 11 50
Controls | 37 29 66
Total 76 40 116

Discussion

The past few years have witnessed a remarkable
renaissance in vitamin D research and a complete re-
evaluation of its benefits to human health. Two key
factors have catalyzed these changes. The first stems
from our new perspective on what constitutes optimal
vitamin D status. Until 10 years ago, vitamin D
deficiency was primarily defined by the presence or
absence of rickets or the adult form of this disease,
osteomalacia. In this setting, serum concentrations of the
main circulating form of vitamin D (25-hydroxyvitamin
D) of <10-15 nmol/l were considered to indicate vitamin
D deficiency. Although values higher than 10-15 nmol/I
were generally considered to be normal, a variety of
reports over the past decade have challenged this
perception. Specifically, studies of serum parathyroid
hormone levels and intestinal calcium uptake in humans
have shown continuing changes in these parameters with
serum concentrations of 25-hydroxyvitamin D up to 80
nmol/I.*%

The overarching conclusion from these studies is that
optimal vitamin D status cannot simply be defined by
the diagnosis of rachitic bone disease, but is more
probably represented by a target serum level of 25-
hydroxyvitamin D of ~75 nmol/l (or 30 ng/ml). As a
consequence of this observation, a new term “vitamin D

insufficiency” has been coined to describe individuals
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with suboptimal levels of serum 25-hydroxyvitamin D
(<75 nmol/l) who are asymptomatic for rachitic bone
disease.””Debate continues concerning many of the
parameters associated with the interpretation and
treatment of vitamin D insufficiency. Notable examples
include the point at which vitamin D insufficiency
transitions into vitamin D deficiency, and whether the
target optimal dose for 25-hydroxyvitamin D status may
in some settings be higher than 75 nmol/I."*However,
irrespective of these issues, a considerable proportion of
the worldwide population probably have suboptimal
vitamin D status.***>Awareness of this public health
problem has underpinned the second surge in vitamin D
research aimed at defining the consequences of vitamin
D insufficiency with respect to human health.

Non classical effects of vitamin D, namely those beyond
its established actions on calcium homeostasis and bone
metabolism, have been recognized for a quarter of a
century and include anticancer and immunomodulatory
responses. These responses were initially considered to
be novel side effects secondary to the classical effects of
vitamin D that could be targeted via therapeutic use of
the active form of vitamin D (1,25-dihydroxyvitamin D)
or less calcemic analogs of 1,25-dihydroxyvitamin
D.The vitamin-D-activating enzyme 25-hydroxyvitamin
D-1a-hydroxylase (encoded by the gene CYP27B1) is,
however, expressed by many peripheral tissues including
those of the immune system. This fact suggests that in
normal physiology, local concentrations of 1,25-
dihydroxyvitamin D may be highly dependent on the
bioavailability of substrates 25-hydroxyvitamin D, in
other words vitamin D status.

The physiological importance of local synthesis of 1,25-
dihydroxyvitamin D is most clearly illustrated by the

interaction between vitamin D and the immune system.
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These studies have revealed potent effects of vitamin D
on T-cell and B-cell adaptive immunity, but many of the
most prominent advances in the past few years have
focused on the ability of vitamin D to promote innate
antimicrobial responses. Compelling evidence from in
vitro experiments demonstrates that vitamin D can act as
a potent stimulator of innate antimicrobial responses and
this evidence is supported by association studies that link
vitamin D insufficiency with increased risk or severity of
infection.

Studies have shown that serum levels of 25(OH)D3
below 30 ng/mL (i.e., 75 nmol/L) seem to play a role in
TB prevalence and susceptibility to active disease.'® The
incidence of virus infection typically peaks in the winter
cutaneous  VitD

months  when synthesis  is

lower.""Indeed, recent epidemiological  evidence
suggests that throughout the world influenza infection
also occurs mainly during the month following the
winter solstice, when circulating 25(0OH) Vit D3 levels
reach the nadir."® In children with inadequate serum
levels, infections seem particularly of viral origin.
Concordantly, several studies have pointed out to the
potential protective role of adequate serum 25(0OH) Vit
against and RSV
infections.”® While 25(OH) Vit D3 and 1,25(0H)2 Vit

D3 related pathways have been mainly studied in

D3 concentrations influenza

relation to the host response to influenza infections, they
interestingly seem to play a role in the control of HIV
infection as well. Indeed, an increased prevalence of
VitD deficiency in HIV-infected individuals has been
noted in comparison with uninfected hosts.’More
interestingly, shorter survival times were associated with
abnormally low serum calcitriol while positive impacts
on the CD4+ T-cell counts were observed after VitD

supplementation.”*# These results indicate that serum
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1,25 dihydroxy VitD3 is correlated with the degree of
immune deficiency during HIV infection; low serum
levels being associated with increased incidence of
acquired immunodeficiency syndrome events.”**

In our study also we have found the similar results that
patients with musculoskeletal infections have lower
mean serum levels of 250H vitamin D3 than controls
matched on sex and age.

These findings are important because they show that
people with Vit D deficiency have increased risk of
musculoskeletal infections and

suffering  from

musculoskeletal infections are common cause of

morbidity and mortality among orthopaedic patients,

especially in developing countries.

Conclusion

This study has some shortcomings that limit the

conclusions. The main weakness is the limited number

of patients in both case and control groups. Also the

effect of Vit D supplementation on musculoskeletal

infections was not included in the study. Prospective

studies to firmly establish the relationship between Vit D

and musculoskeletal infections as well as evaluation of

Vit D supplementation in musculoskeletal infections are

needed.

References

1. Arya V, Bhambri R, Godbole MM, Mithal A.
Vitamin D status and its relationship with bone
mineral density in healthy Asian Indians. Osteoporos
Int.2004;15:56-61

2. Vupputuri MR, Goswami R, Gupta N. Prevalence
and functional significance of 25-hydroxyvitamin D

vitamin D

deficiency and receptor

Am J Clin

gene

polymorphisms in Asian Indians.

Nutr.2006;83:1411-1419

©2023, IJIMACR

3.

10.

11.

12.

Zargar AH, Ahmad S, Masoodi SR et. Vitamin D
status in apparently healthy adults in Kashmir valley
of Indian Med
J.2007;83:713-716

Mithal A, Wahl DA, Bomjour JP. Global vitamin D
status
D.Osteoporos Int.2009;20:1807-1820.

Sachan A, Gupta R, Das V. High prevalence of

subcontinent.Postgrad

and determinants of hypovitaminosis

vitamin D deficiency among pregnant women and

their newborns in northern India. Am J Clin
Nutr.2005;81:1060-1064

Puri S, Marwaha RK, Agarwal N.Vitamin D status
of apparently healthy schoolgirls from two different
socioeconomic strata in Delhi: relation to nutrition
and lifestyle. Br J Nutr. 2008;99:876-882

Stroder J, Kasal P. Evaluation of phagocytosis in
rickets.Acta Paediatr Scand.1970;59:288-292
Lorente F, Fontan G, Jara P, Casac C, Garcia-
Rodriguez MC, Ojeda JA. Defective neutrophil
motility in hypovitaminosis D rickets.Acta Paediatr
Scand.1976;65:695-699

Yang S, Smith C, Prahl JM, Luo X, DelLuca HF.
cell-mediated

Vitamin D deficiencysuppresses

immunity in  vivo.Arch
1993;303:98-106

Chapuy, M. C. et al. Prevalence of vitamin D

Biochem  Biophys.

insufficiency in an adult normal
Osteoporos. Int. 1997;7:439-443.
Heaney, R. P., Dowell, M. S., Hale, C. A. &

Bendich, A. Calcium absorption varies within the

population.

reference range for serum 25-hydroxyvitamin D. J.
Am. Coll. Nutr.2003;22:142-146.

Adams, J. S. & Hewison, M. Update in vitamin D. J.
Clin. Endocrinol. Metab.2010;95:471-478.

714

Page



Dr. Ashu Kumar Meena, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR)

13.

14.

15.

16.

17.

18.

19.

20.

21.

D and
disease,

Souberbielle, J. C. et al. Vitamin
health,
autoimmunity and cancer: Recommendations for
clinical practice. Autoimmun. Rev. 2010;9:709-715.
Holick, M. F. Vitamin D status: measurement,

Ann.

musculoskeletal cardiovascular

interpretation and  clinical
Epidemiol. 2009;19:73-78.

Plum LA, DeLuca HF. The functional metabolism

application.

and molecular biology of vitamin D action. In:
Holick MF, ed. Vitamin D: Physiology, Molecular
Biology, and Clinical Applications. 2nd ed. New
York, NY: Humana Press;2010:61-97.

Nnoaham KE, Clarke A.Low serum vitamin D levels
and tuberculosis: a systematic review and meta-
analysis. Int J Epidemiol 2008;37:113-119
Pfleiderer M, Lower J, Kurth R (2001) Cold-
attenuated live influenza vaccines, a risk-benefit
assessment. VVaccine. 2001;20:886-894

Cannell JJ, Vieth R, Umhau JC, Holick MF, Grant
WB, Madronich S, Garland CF, Giovannucci E.
Epidemic influenza and vitamin D. Epidemiol Infect
2006;134:1129-1140

Grant WB. Variation in Vitamin D production could
possibly explain the seasonality of childhood
respiratory infection in Hawaii. Pediatr Infect Dis J.
2008;27:853.

Rodriguez M, Daniels B, Gunawardene S, Robbins
GK. High frequency of vitamin D deficiency in
ambulatory HIVpositive patients. AIDS Res Hum
Retroviruses. 2009;25:9-14

Bergman P,Walter-Jallow L, Broliden K, Agerberth
B, Sdderlund J. The antimicrobial peptide LL-37
inhibits  HIV-1 HIV  Res.
2007;5:410-415.

replication.  Curr

©2023, IJIMACR

22.

23.

24,

Mehta S, Mugusi FM, Spiegelman D, Villamor E,
Finkelstein JL, Hertzmark E, Giovannucci EL,
Msamanga Gl, FawziWW. Vitamin D status and its
association with morbidity including wasting and
opportunistic illnesses in HIV-infected women in
Tanzania. AIDS Patient Care STDS 2011;25:579—
585

Terrier B, Carrat F, Geri G, Pol S, Piroth L, Halfon
P, Poynard T, Souberbielle JC, Cacoub P. Low 25-
OH vitamin D serum levels correlate with severe
fibrosis in HIV-HCV co-infected patients with
chronic hepatitis. J Hepatol 2011;55:756-761

Van Den Bout-Van Den Beukel CJ, Fievez L,
Michels M, Sweep FC, Hermus AR, Bosch ME,
Burger DM, Bravenboer B, Koopmans PP, Van Der
Ven AJ. Vitamin D deficiency among HIV type 1-
infected individuals in the Netherlands: effects of
antiretroviral therapy. AIDS Res Hum Retroviruses
2008;24:1375-1378.

715

Page



