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ABSTRACT
INTRODUCTION: Vitamin D deficiency causes rickets in young children and Osteomalacia in adults.
Parathyroid hormone (PTH) secretion, Calcium level and Alkaline phosphatase (ALP), elevated in
cases of low level of VD. This study to detect the relationship between serum VD, (PTH), calcium and
ALP. Serum 25OHD is regarded as the best indicator of VD status.
METHODS: The current study is a retrospective descriptive study in Azadi Teaching Hospital- Duhok
Governorate – Kurdistan Region / Iraq. Out of 870 patients were included in the study. All VD requests
were analysed, Calcium, ALP, PTH, and phosphate were recorded.
RESULTS: Fifty-nine percent of the requests were for females, and 27.9% of the included patients
were receiving VD supplementation. The mean values for serum 25OHD and PTH levels were 34.5 nmol /
L (13.8ng/ml) and 53.4pg / ml respectively.
Serum 25OHD was below 25 nmol / L in (227 / 870) 26.09 %, between 25 - 50 nmol / L in (391/ 870)
44.94%, and > 50 in (252 / 870) 28.96%.
Out of 227 patients with VD deficiency (< 25nmol / L), only 1(0.44%) had hypocalcaemia, 28 (12.33%)
had abnormal high ALP, 109 (48%) had abnormal high PTH. Out of 252 patients with VD level > 50 nmol
/ L, 63 (25%) were found to have high PTH, 21 (8.33%) with high ALP, hypocalcaemia were found in
1(0.39%) and low phosphate were found in 7(2.77 %) of the patients.
Out of 391 patients with normal VD (< 25.1 -50 nmol / L), only 3 (0.76%) had hypocalcaemia, 30
(7.67%) had abnormal high ALP, and 154 (39.38%) had abnormal high PTH.
CONCLUSION: A normal Calcium level, ALP and/or PTH will not exclude 25OHD deficiency and
measurement of 25OHD should be performed whenever VD deficiency is expected.
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INTRODUCTION

V

itamin D is a necessary fat-soluble
vitamin for calcium metabolism and
homeostasis1. These problems are major public
health issues worldwide, many researchers have
revealed high prevalence of VD deficiency
globally2, 3. However, VD deficiency worldwide
is not clear, as there is lacking of data from some
countries. About 1 billion person have low D
concentrations and this is revealed in all
ethnicities and age groups1.Sufficient VD level
is necessary for bone health. When VD decrease
causes Rickets in young children and
Ostemalacia in adults4. However, non-skeletal
conditions such as cancer, autoimmune diseases,
psychiatric problems and metabolic syndrome
were all reported to be related with VD
deficiency5. Serum 25OHD is regarded to be the
best indicator of VD status. Low VD may be
associated with low corrected calcium, elevated
alkaline
phosphatase
and
secondary
hyperparathyroidism. No universal agreement

has been reached at which concentration
represent normal. WHO consider VD
insufficiency to be less than 50 nmol/L6.
However, some researchers considered that
serum 25OHD concentration of 75nmol/L
should be used instead because serum PTH
showed plateau at this level7, 8.
The present study viewed to detect the natural
relationship between serum 25OHD, parathyroid
PTH, calcium and ALP and to determine if
25OHD deficiency can be effectively excluded if
no abnormalities found in calcium profile result.

METHODS
The current study is performed in Azadi
General Teaching Hospital as a retrospective
descriptive study. We audited all vitamin D
requests analysed over March to May 2018.
Cognos Imprometu (IBM Business software)
was used to identify the vitamin D requests. This
is software required to interface with the
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laboratory information management system
(APEX) for which a query is written in order to
extract test codes and results. All requests were
reviewed in APEX and corrected calcium
(CCA), alkaline phosphatase (ALP), phosphate,
PTH and estimated glomerular filtration rate
(eGFR) were recorded. ALP (coefficient of
variation (CV) <2% at 57 and 203 IU/L), CCA
(calcium CV<2% at 1.55 and 3.22mmol/L, PO4
(CV <3% at 0.67 and 2.05mmol/L) and albumin
(using BCP reagent, CV = 2.7% at 27.4g/L and
1.0% at 46.2g/L) were analysed using
chemistries available on Roche instruments8000.
The formula used for CCA was adjusted = total
– (0.014 * albumin) + 0.62, derived according to
recommendations made by Barth and
colleagues5. PTH was analysed by Roche
chemiluminescent immunoassay PTH assay (CV
<3% at 22 and 123ng/L). 25OHD was analysed
by a previously described HPLC method 6, with
an intra- and inter-assay CV of 2.5% and 6.9%
respectively.
As currently defined in our laboratory,
25OHD less than 25 nmol / L is considered as
deficient and treatment is required, between 25 -

50 nmol / L is associated with an increased
disease risk and treatment is usually required and
>50 nmol / L is sufficient. PTH reference range
is between 10 - 60 pg / ml. Reference ranges for
calcium, phosphate and ALP are 2.10 - 2.55
mmol / L, 0.7-1.4 mmol / L and 35 - 104 U/L
respectively. Data were analysed using
Microsoft Excel 2003.
RESULTS
Patients known to have hypoparathyroidism,
primary hyperparathyroidism, eGFR less than 35
were excluded and those who were receiving
oral calcitriol or alfacalcidol were also excluded.
A total of 870 patients with a mean age of 46
years were included in the study, 59% of the
requests were for females, (243/ 870) 27.9 % of
the patients were receiving VD supplement.
The mean values for serum 25OHD and PTH
levels were 34.5 nmol / L (13.8ng/ml) and 53.4
pg / ml, respectively. Serum 25OHD was below
25 nmol / L in (227 / 870) 26.09 %, between 25 50 nmol / L in (391/ 870) 44.94%, and > 50 in
(252 / 870) 28.96%.

Table( 1):- Demographics of data
Total number
Female (%)
Median age (year)

870
59%
46

Patients on vitamin D supplementation
Patients with 25 OHD
< 25 nmol/L

243 (27.9%)
227 (26.09%)

25.1 - 50 nmol/L

391 (44.94%)

≥ 50.1 nmol/L

252 (28.96%)

Out of 227 patients with VD deficiency (<
25nmol / L), only 1(0.44%) had hypocalcaemia,
28 (12.33%) had abnormal high ALP, 109 (48%)
had abnormal high PTH. Out of 252 patients
with VD level > 50nmol / L, 63 (25%) were
found to have high PTH, 21 (8.33%) with high
ALP, hypocalcaemia were found in 1(0.39%)

and low phosphate were found in 7(2.77 %) of
the patients .
Out of 391 patients with normal VD (25.1 –
50 nmol / L), only 3 (0.76%) had
hypocalcaemia, 30 (7.67%) had abnormal high
ALP, 154 (39.38%) had abnormal high PTH.

Table (2): -Frequency of abnormalities in corrected calcium, ALP and PTH
Parameters
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Patients with 25 OHD
< 25 nmol/L
No. (227)

25.1 - 50 nmol/L
No. (391)

> 50.1 nmol/L
No. (252)

Low Ca+2

1 (0.44%)

3 (0.76%)

1 (0.39)

Raised ALP

28 (12.33%)

30 (7.67%)

21 (8.33%)

Raised PTH

109 (48.0%)

154 (39.38%)

63 (25.0)

Low Phosphate

5 (2.2)

14 (3.58)

7 (2.77%)
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DISCUSSION
Vitamin D deficiency is common in all ethnic
group which may symptomatic or asymptomatic
16
. Measurement of 25OHD is the most
dependable indicator of vitamin D status .
When 25OHD concentration falls, gut
absorption of calcium decline and PTH levels
rise4. There were many reports that claimed
25OHD deficiency of hypophosphatemia
(3.5%). Similarly, calcium and ALP were not
found to be a good indicator for VD status.
Haarburger and colleagues found that low
25OHD concentrations can be seen even when
PTH and calcium are within the reference
range12. They found no relation between 25OHD
and PTH levels. This is consistent well with our
data. Hashemipour et al, 13 suggested that routine
biochemistry can be used to the development
metabolic bone disease as a result of VD
deficiency. The sensitivity for at least one
biochemical variable (calcium, phosphorus, or
ALP) for the detection of severe, moderate, and
mild VD deficiency was 24.2%, 13.8%, and 6%
respectively. They reported that if 25OHD level
was cannot be reliably diagnosed based on
routine biochemical investigations in adults and
we have confirmed this in our population11. In
this cohort, we found no correlation between
25OHD and PTH levels and only 48% of the
patients with VD deficiency had elevated PTH.
Low VD < 25 nmol / L was recorded with only 1
case of hypocalcaemia and levels between 25 50 nmol / L were associated with 3 cases of
hypocalcaemia (0.76%) and 14 cases reduced to
less than 25 nmol / L, the effects of VD
deficiency on calcium and phosphate levels were
more obvious.
Wang et al.14 have reported that the
relationship between biochemical tests and
25OHD concentrations may be affected by
genetic determinants. They found that variation
near genes encoding 25-hydroxylase CYP2R1,
7-dehydrocholesterol
reductase
and
the
degradation enzyme CYP24A1 affect VD status.

In a cohort study of 84 patients seen in
Bradford with 25OHD concentrations < 25 nmol
/ L and elevated PTH, it has been found that
66% had normal calcium, 81% normal PO4 and
29% normal ALP15. This study suggested that
for individuals with a high prevalence of VD
deficiency or osteomalacia, biochemical
assessment of suspected cases should include
measurement of PTH, Calcium, creatinine, and
full blood count and endomysial antibodies.
CONCLUSION
25OHD deficiency may be associated with
poor PTH response. Absence of abnormal
calcium, ALP, phosphate or PTH will not
exclude 25OHD deficiency and measurement of
25OHD should be offered if VD deficiency is
suspected clinically.
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 الفوسفاتيز القلوي بين المرضى,  هرمون الغده الدرقيه,  الكاسيوم, العالقه بين فيتامين د
للكشف عن فيتامين د

الخالصة
:المقدمه

 ان افراز هرمون الغده.نقص فيتامين د یسبب لين العظام عند االطفال وهشاشة العظام عند البالغين

 ) يتغير في حاالت قلة مستوى فيتامين دALP (  مستوى الكالسيوم والفوسفاتيز القلوي, ) PTH (الدرقيه
یعتبر تركيب.  الكاسيوم والفوسفاتيز القلوي, ان هدف هذه الدراسه للكشف عن العالقه بين فيتامين د.

.  ) في المصل من المؤشرات الجيده لحالة فيتامين د25OHD)
:الطرائق

_ تمت الدراسه الوصفيه الحاليه في مستشفى ازادي التعليمي _ محافظة دهوك _ اقليم كردستان

 الفوسفاتيز القلوي, الكالسيوم,  مريضا تم فحصهم وتسجيل مستوى فيتامين د٨٧٠ العراق وشملت الدراسه
.هرمون الغده الدرقيه والفوسفیت,

: النتائج.
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ان  %٥٩من المرضى كانو من االناث و  %٢٧,٩من المرضى يعالجون بمكمالت فيتامين د  .اما بقية

المرضى كان معدل ومستويات هرمون الغده الدرقيه 25OHDفي المصل هو  ١٣,٨نانو غرام  /مل ( ٣٤,٥

نانومول  /لتر ) ٥٣,٤ ,بيكوغرام /مل على التوالی.

كان مستوى  25OHDفي المصل اقل من  ٢٥نانومول  /لتر عند  ٨٧٠/٢٢٧مريضا (  , ) %٢٦,٠٩وبين( – ٢٥

 )٥٠نانومول  /لتر عند  ٨٧٠/٣٩١مريضا (  )%٤٤,٩٤واكثر من  ٥٠تانومول  /لتر عند  ٨٧٠/٢٥٢مريضا (

.)%٢٨,٩٦ان مجموع  ٢٢٧مريضا لديهم نقص فيتامين د ( اقل من  ٢٥نانومول  /لتر ) کان  )٠,٤٤( ١لدیهم
نقص الکالسیوم ) %١٢,٣٣( ٢٨,لدیهم ارتفاع الفوسفاتیز القلوی  )%٤٨( ١٠٩ ,لدیهم ارتفاع هرمون الغده

الدرقیه .ان من بين  ٢٥٢مريضا ممن لديهم مستوى فيتامين د اكثر من  ٥٠نانومول  /لتر كان ) %٢٥( ٦٣

لديهم ارتفاع هرمون الغده الدرقيه  ) %٨,٣٣( ٢١ ,لديهم ارتفاع الفوسفاتيز القلوي و  ) %٠,٣٩( ١لديهم نقص

الكالسيوم بینما نفص الفوسفیت کان عند  )%٢.٧٧( ٧مريضا.

من مجموع  ٣٩١مريضا فیتامین د بدون نقص من  ٥٠ -٢٥,١نانومول  /لتر ,فقط  )%٠,٧٦ (٣لدیهم نقص

الکاسیوم )%٧,٦٧( ٣٠ ,لدیهم ارتفاع الفوسفاتیز القلوی و  )%٣٩,٣٨( ١٥٤لدیهم ارتفاع هرمون الغده الدرقیه.

االستنتاجات:

ان مستوى الكالسيوم الطبيعي  ,الفوسغاتيز القلوي مع او هرمون الغده الدرقيه اليستبعد نقص 25OHD

وان قياسه يجب ان ياخذ بنظر االهميه لتوقع نقص فيتامين د.

الکلمات المفتاحیه:فیتامین د ,الفوسفاتیز القلوی ,هرمون الغده الدرقیه ,الکالسیوم
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