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APPROPRIATENESS OF PRESCRIBING ALFACALCIDOL IN SECONDARY HYPERPARATHYROIDISM
IN DIALYSIS PATIENTS: A RETROSPECTIVE STUDY
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Secondary hyperparathyroidism (SHPT) is a common and progressive complication of chronic kidney disease (CKD), often intensifying as patients reach dialysis.
Although alfacalcidol and other active vitamin D analogs are often used, improper administration can raise the risk of hypercalcemia and hyperphosphatemia. This
study aimed to assess, using clinical criteria indicated by guidelines, whether alfacalcidol should be prescribed to hemodialysis patients with SHPT. Records of
136 adult patients treated in An-Naseria hemodialysis units were reviewed and analyzed using SPSS (version 26). The appropriateness of prescribing alfacalcidol was
evaluated in accordance with KDIGO 2017 guidelines, taking into account levels of phosphate, calcium, and parathyroid hormone (PTH). Patients were divided into
groups based on whether their prescriptions were appropriate or possibly inappropriate. Patients were 55.1% male and had an average age of 51.42 + 11.5years.
The majority of patients exhibited biochemical values (phosphate: 79.4%, calcium: 74.3%, and PTH: 77.2% normal) within goal ranges. 72 patients (52.9%)
were categorized as potentially inappropriate for alfacalcidol medication, whereas 64 patients (47%) were recognized as having appropriate indications based on
criteria consistent with guidelines. The mean PTH levels of patients in the appropriate group were substantially higher (923.14 + 379.59 pg/mL) than those in the
inappropriate group (274.71 + 179.69 pg/mL, p < 0.001). Age, sex, calcium, and phosphate levels did not significantly correlate with prescription appropriateness.
This cohort may have a significant percentage of alfacalcidol prescriptions that may not follow current guidelines. The sensible use of vitamin D analogs in
hemodialysis patients may be improved by better adherence to evidence-based guidelines and routine biochemical monitoring.
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LUENNTECOOBPA3HOCTb HA3SHAYEHUA ANTbOAKANBUMOONA NP BTOPU4YHOM

TMMNEPNAPATUPEOS3E Y NAUMEHTOB HA rEMOOAVANTU3E: PETPOCMNEKTUBHOE NCCNEAOBAHUE

Capa [Dxaaap CaagyH', Ammap Moxammen Atusi?, Axven X. Vbparum?, ®atema M. MocTacga?™

" ®apmaLesTHeckM konnemx, YHusepcutet du Kap, An-Kap, Vpak

2 GapmaLeBTUHECKU Konnemk, Vpakckuin yHueepcuteT Anb-AlieH, AUIQ, Hacupus, Vpak
BTopuyHbIi runepnapaTupeos (BIMMT) — pacnpocTpaHeHHoe NporpeccupytoLee OCNOXKHEHNE XPOHNYECKOM NoYevHon HegocTaTtodHocT (XIMTH), TsokecTb
KOTOPOro 4acTO BO3pAacTaeT y MauueHToB Ha remoamanmnae. XoTa anbdaxkansumnon v gpyrve aHanorn akTUBHOrO BUTammHa D MCnonb3ytoT 4acTto, mx
HenpaBWIbHOE MPUMEHEHWE MOXET YBENNYUTL PUCK runepkanbLmemun n runepdocdaremun. Lienbio nccnenoBaHns 6bi10 OLEHUTb LienecoobpasHoCcTb
HasHa4eHns anbakanbLmaona naumeHTam, HaxoasaLymmMes Ha remogmanvae 1 ctpagatoLym BITIT, ncnonbays ykasaHHble B PEKOMEHAALMAX KIMHNYEeCKNe
kputepun. [daHHble 136 B3pOCbIX MALMEHTOB, MPOXOAMBLUMX NEYeHre B LeHTpax remMoanannsa r. Hacupus, 6biam pacCMOTPEHbI 1 MPpOaHanM3npoBaHbl
C MCMofib30BaHeM nporpaMmHoro obecneveHnss SPSS (Bepcus 26). LlenecoobpadHocTb HadHaveHns anbdakanbLmaona oueHnBany B COOTBETCTBUN
¢ pekomeHpaumammn KDIGO 2017, y4utbiBas ypoBeHb docdopa, kanbums v napatvpeovgHoro ropmona (MTT). MauneHToB pasgenunv Ha rpynnbl: C
LilenecoobpasHbIM UM NoTeHUManbHO HelenecoobpasHbiM HadHaveHnem. Cpean naumeHToB 55,1% Obinn My>xxunHamm 51,42 + 11,5 net. Y 6onblunHcTBa
naumyeHToB B1oxMMmnyeckme nokasartenu (ocdop: 79,4%, kanbumnii: 74,3% v MTT: 77,2% OT HOPMbI) bl B NMpefenax Lenesbix AvianasoHoB. Y 72 naumeHToB
(52,9%) HagHa4eHve anbdakanbumaona NpusHaHo HelenecoobpasHbiM, a 'y 64 (47%) — LenecoobpasHbiM Ha OCHOBaHWM COOTBETCTBYIOLLMX KPUTEPUEB
13 pekomerzaumin. CpegHuin yposeHb T B rpynne ¢ LenecoobpasHbiM HagdHa4eHneM Obin 3Ha4nTenbHO Bbile (923,14 + 379,59 nr/mn) No cpaBHEHWIO
C TaKOBbIM B rpyrnne ¢ HellenecoobpasHbiM HasHaveHvem (274,71 + 179,69 nr/mn, p < 0.001). SHaumMas Koppenaums Mexay BO3pacTOM, MOSIOM, YPOBHEM
KanbLms 1 ocdopa 1 LenecoobpasHoCTbIO HagHa4eHWst OTCyTCTBOBana. B aToi rpymnne naumeHToB 3HauYMTeNbHas YacTb Ha3HauYeHWin anbdakanbLmgona
MOXET He COOTBETCTBOBATL AEVCTBYIOLLMM PeKOMeHZaumnaMm. MNokasatenm pasyMHOro NpUMEHeHNs aHanoros BuTaMmnHa D y naumeHToB Ha remopvanvae
MOXHO YNy4LLNTb 3@ CHET 6onee CTPOroro CrefoBaHNs Hay4YHO OBOCHOBaHHBIM PEKOMEHAALINAM 1N PEMYAISIPHOTO MOHUTOPUHIA BUOXUMUYECKIX MoKasaTtenei.
KnioueBble cnosa: rinepnapatmpeos, ananva, napalumtoBmaHas »xxenesa, ButammH D, anbtakansumaon
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Secondary hyperparathyroidism is one of the commonly
reported complications in patients diagnosed with chronic renal
failure where dialysis is performed routinely [1]. This known
disorder is typified by elevated secretion of PTH accompanied
by hyperplasia of parathyroid gland, is primarily attributed to
phosphate retention and the reduced capability to generate 1,
25 dihydroxy vitamin D3, calcitriol. These factors directly and
indirectly affect the function of parathyroid gland [2].

Depleted serum concentration of 1, 25-dihydroxy vitamin D3
decreases both the intestinal transport and bone mobilization
calcium, then the increased serum phosphate cause diminution
to free serum calcium which contributes to the development
of hypocalcemia. Furthermore, the parathyroid glands initially
respond to the depleted calcium levels via elevating the
synthesis & the secretion of PTH, but, on the other hand
prolonged hypocalcemia subsequently leads to hyperplasia
of parathyroid gland [3]. Additionally, hyperphosphatasemia
can directly promote the synthesis of PTH, elevate the
hyperplasia of parathyroid, and reduce the number of calcium
receptors. The reduction of serum 1,25-dihydroxy vitamin D3
concentration decrease its direct suppressive influences on the
gene transcription of PTH and the hyperplasia of parathyroid
cell also, may play role in reducing the levels of receptors for
calcium and vitamin D [4].

Prevention and treatment of secondary hyperparathyroidism
require both the control of serum phosphate and the
restoration of 1, 25-Dihydroxy 2D3 levels. It is crucial to recall
that parallel managing of concomitant hypocalcemia and
hyperphosphatemia along with avoiding hypercalcemia are
essential, as advocated by different sources, especially by the
updated 2017 kidney disease: (KDIGO) CKD-Mineral and Bone
Disorder guidelines [5].

According to resources, 1, 25-dihydroxy vitamin D have
an inhibitory influence on the gene of PTH, an upregulatory
influence on the calcium sensing receptors expression, along
with autologous, upregulation of the receptors of vitamin D,
all affect biosynthesis and secretion of PTH. Moreover,
these known direct influences on the parathyroid glands, the
hormone which has both phosphataemic & calcaemic effects,
furthermore its important for the suppression and the regulation
of PTH concentrations, also it affects the skeleton and several
cell functions especially, these depending on calcium regarding
their homeostatic regulations [4].

In patients diagnosed with chronic uremia, depleted
kidney functions, diminished kidney mass, and, obviously
reduced renal 1-a-hydroxylase activities, as confirmed by the
diminished plasma levels of 1,25-dihydroxy vitamin D which
was observed in several studies performed on patients with
CKD [6]. Consequently, vitamin D (active form) is considered
as one of the most essential elements of the therapy of
renal osteodystrophy regarding its crucial pharmacological
and physiological activity on parathyroid cell function and
proliferation [7].

On many occasions, vitamin D has been successfully
used but unfortunately, it is usually precluded by the reported
narrow therapeutic index for PTH suppression without causing
hypercalcemia, particularly when used with calcium [8]. The
PTH suppression is usually associated with higher adynamic
bone disease prevalence. For these reasons, upon treating
hyperphosphatemia, the values of PTH which are continually
more than 2 to 9 folds of the PTH assay upper limit were
treated [9].

This study sought to assess the appropriateness of
alfacalcidol prescribing for SHPT in a cohort of hemodialysis
patients by comparing actual prescription patterns against
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established, guideline-based clinical criteria. Although the 2017
KDIGO guidelines offer clear recommendations, the translation
of these guidelines into clinical practice can vary.

METHODS

In this retrospective study, we collected 150 patient profiles
from March 2025 to January 2026, of whom 136 adult patients
diagnosed with secondary hyperparathyroidism and receiving
vitamin D supplement (alfacalcidol) in hemodialysis units in An-
Naseria Hospital were included.

Inclusion criteria

The patients treated by at least one course of vitamin D
supplement were considered.

Also, beforedecidingtotreatsecondary hyperparathyroidism
in dialysis patients using vitamin D, it’s important that the patient
has met the following criteria:

1) > 18 years old;

2) diagnosed with SHPT;

3) received at least 1 course of alfacalcidol.

Exclusion criteria

Medication records with incomplete information about our main
variables were excluded.

Patients were categorized for the primary analysis based on
whether alfacalcidol use was "indicated" or "not indicated" using
standards that were in line with the 2017 KDIGO guidelines [5].
A patient had to have a specific, documented reason for therapy
in order to be classified as "indicated," which was defined as:

PTH Level: Either a steadily increasing trend on serial
readings above the target range (2-9 times the ULN) or intact
PTH (iPTH) levels were > 585 pg/mL (indicating 9 times the
upper limit of normal for the local assay [upper limit of normal:
65 pg/mLy]).

Controlled Phosphorus and Calcium: According to
KDIGO criteria, the patient did not develop uncontrolled
hyperphosphatemia (Phosphorus > 5.5 mg/dL) or hypercalcemia
(Corrected Calcium > 2.63 mmol/L) when alfacalcidol was
started.

The "not indicated" group included patients who received
alfacalcidol but did not fit these criteria (e.g., PTH levels
< 585 pg/mL without a rising trend or uncontrolled
hyperphosphatemia/hypercalcemia).

The research was approved by Ethical approval number:
AUIQ-REC-2025-003 from research Ethics Committee Alayen
Iraqgi University.

The data were collected from the archived files in the
hemodialysis units in nephrology department of An-naseria Hospitals.

Statistical analysis

The data was statistically analyzed by considering 0.05 as alpha
error and 95% as confidence interval. The data were presented
as (mean = SD). Percentage and frequency described the
baseline and demographic factors. Fisher's exact test was
chosen for the categorical comparisons, otherwise t-test was
applied.

RESULTS

We performed our study on 136 patients. Those patients were
separated according to KDIGO-aligned criteria into 2 groups,
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Table 1. Demographic data & biochemical factors of secondary hyperparathyroidism patients

Variables Number (n= 136) %
Sex
Male 7555.1
Female 6144.9
Age (mean + SD) 51.42 + 115
MATr (nr/mn)
Normal 10577.2
Abnormal 31228
Corrected calcium level (mmol/l)
Normal 101 74.3
Abnormal 35 25.7
Phosphorus level (mg/dl)
Normal 108 79.4
Abnormal 28 20.6

firstly, group 1 (vitamin D indicated) included patients who met
all our three including criteria. Secondly, group 2 (vitamin D not
indicated) met one or more of the previously mention criteria.
Regarding the demographic data of the study population, we
found that the mean age of our patients was 51.42 + 11.5.
The percent of males and females in our study were 55.1 and
44.9%, respectively.

The biochemical data is also shown in Table 1. We
observed that 77.2% PTH level within the normal level of
dialyzed patients, the abnormal level was found in 22.8%. We
found that corrected calcium level was normal in 74.3% of the
patients and abnormal in 25.7%. Regarding phosphorus level,
79.4% of the patients were normal while 20.6 were abnormal.

Biochemical and dialysis variables in vitamin D indicated
and non-indicated patients by mean and standard were
investigated and shown in Table 2. It was found that mean of
PTH was high in indicated patients (923.14 + 379.59), this mean
decreased sharply in not indicated patients (274.71 + 179.69).
Conversely, the mean of corrected calcium level was higher in
Not Indicated group than indicated one, where it was
2.87 + 0.41 and 1.65 = 0.49, respectively. Regarding
Phosphorus level, almost no difference was observed between
indicated & non-indicated patients, where the mean was
3.61 £ 0.59 and 4.97 + 1.3, respectively.

Table 3 illustrates the distribution and the association
between PTH level (pg/ml) and vitamin D indicated and not-
indicated patients. As shown, PTH was normal in the majority
of the not indicated group while 34.4% of the patients in the

indicated group showed abnormal values. We found highly
statistically significant different between vitamin D indicated
& not-indicated in association with PTH, where p-value was
< 0.001".

As shown in Table 4, we found that there was slight
difference between normal corrected calcium level in indicated
and not-indicated groups, where it was 81.9% in not indicated
group and 64.1% in Indicated group. The same observation
was noticed regarding the abnormal level it was 35.9% and
18.1% of patients in indicated and not-indicated groups,
respectively. No significant different was detected between
indicated & not indicated groups regarding corrected calcium
level where p-value = 0.919.

Table 5 showed the distribution of normal and abnormal
phosphorus level (mg/dl) between indicated and not indicated
groups. We found that the normal Phosphorus level was
detected in 96.4% in not indicated group and 79.7% in the
indicated group. Only 30.6% and 20.3%was abnormal in the
not indicated & indicated group, respectively. No significant different
was detected between vitamin D indicated & not-indicated in
association with phosphorus level, where p-value = 0.468.

DISCUSSION

Vitamin D therapy for secondary hyperparathyroidism was
applied for several decades, and there is different clinical
practices and guidelines to support this. But, uncertainty
regarding the clinical significance was raised [10]. Questions

Table 2. Biochemical and dialysis variables in vitamin D indicated and non-indicated patients

. Indicated (Group 1) Not Indicated (Group 2)
Variable (Mean + SD) (Mean + SD)
PTH (pg/ml) 923.14 + 379.59 274.71 £ 179.69
Corrected calcium level (mmol/l) 1.65 + 0.49 2.87 £ 0.41
Phosphorus level (mg/dl) 3.61 £ 0.59 497 £+ 1.3
Table 3. PTH level (pg/ml) in association with vitamin D indicated and not-indicated patients
Intervention
PTH (pg/ml) Not indicated (Group?2) Indicated (Group1) Total
N % N % N %

Normal 65 90.3 22 34.4 87 64
Abnormal 7 9.7 42 65.6 49 36
Total 72 100 64 100 136 100
P-value <0.001*

Note: Chi-square test was utilized; * — P-value is significant.
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Table 4. Corrected calcium level (mmol/l) in association with vitamin D indicated and not-indicated patients

Intervention
Corrected calcium level (mmol/l)
Not indicated (Group2) Indicated (Group1) Total
N % N % N %
Normal 59 81.9 41 64.1 100 73.5
Abnormal 13 18.1 23 35.9 36 26.5
Total 72 100 64 100 136 100
P-value 0.919
Note: Chi-square test was utilized.
Table 5. Phosphorus level (mg/dl) in association with vitamin D indicated and not-indicated patients
Phosphorus level (mg/dl) Not indicated (Group?2) Indicated (Group1) Total
N % N % N %
Normal 50 96.4 51 79.7 101 84.3
Abnormal 22 30.6 13 20.3 35 25.7
Total 72 100 64 100 136 100
P-value 0.468

Note: Chi-square test was utilized.

such as; which kind of vitamin D should be used, in what
patient, and, when to be used was importatnt to answer.

In our study, Regarding Demographic data of secondary
hyperparathyroidism patients, the mean age of patients was
51.42. It was observed that the percent of the males was
higher than females, where, 55.1% was males and 44.9% was
females. Almost the same result was detected by Gupta et al.,
who found that males 55% and 45% of patients were males
and females, respectively. And the age mean was higher than
ours (60.4%) [11]. Xu et al., reported a higher percent of males
than females where 62% of patients were males and 38% was
females, the mean age of their patients was 66 years old [12] .

In our result patients we found that PTH was higher in
patients who need vitamin D supplementation (923.14) and
it was much lower (274.71) in none indicated patients. It was
observed that the corrected calcium level was lesser in vitamin
D indicated group (1.65) compared to vitamin D not indicated
group (2.87). On the other hand, the phosphorus level was
higher in the not indicated group (4.97) than the indicated group
(8.61) almost the same in our study. De Vincentis reported that
while vitamin D levels were above normal for the whole period
of high-dose treatment, serum PTH showed a declining trend,
and readings that are close to the lower end of the typical
range may be warning signs of intoxication. This parameter
gradually declined throughout the first phase of cholecalciferol
supplementation in agreement with the declining serum PTH
trend, taking into account the trend of serum calcium [13].

In our study, we didn’t detect significant relationship between
age, with regard to indicated & not indicated vitamin D. This
result was in accordance with El-Arbagy et al., who showed no
significant association between age and vitamin D [14].

In our study we found there is no significant correlation
between calcium, phosphorus level, with regard to indicated
and not indicated vitamin D. Our findings were in agreement
with El-Arbagy et al., reported that there is no significant
association between the vitamin D supplementation and the
level calcium and phosphorus [14]. Additionally, Bellavia et al.,
found that the effect of plasma phosphorus concentration is
independent of the level of plasma calcium levels concentration
or vitamin D activation [15] It was reported by different
studies that there wasn’t any relationship between Ca and
vitamin D supplementation [16, 17]. On the other hand, other

BECTHVK PIrMY | 3, 2026 | VESTNIK.RSMU.PRESS | DOI: 10.24075/VRGMU.2026.025

documented cases lack information regarding baseline renal
function. Consequently, it makes sense to believe that having
adequate renal function at baseline plays a significant role in
postponing the occurrence of toxicity due to high dose dosing
with vitamin D. This is at odds with residual chronic kidney
failure was recorded in several cases [13, 18].

In our research, we detected significant correlation
regarding PTH levels in indicated and not indicated vitamin D.
These results were in line with some other studies who reported
that PTH correlated significantly with vitamin D [19]. Also, Wolf
et al., claimed that vitamin D state is weakly correlated with
serum levels of PTH[20]. In contrast to our study, El-Arbagy et
al., and Coen et al. who reported that no significant association
between the vitamin groups for what concerns PTH [14]. The
intricacy of the therapeutic decision-making process may not
be fully captured by the levels of these indicators at a single
time point, as they are frequently controlled concurrently with
other therapies (such as phosphate binders and calcimimetics).

Based on KDIGO 2017, our updated analysis indicates
that many patients in this group were given alfacalcidol without
fulfilling the required criteria. There are various reasons why
this pattern of possible usage is concerning. First, using active
vitamin D analogs can depress PTH to suboptimal levels,
raising the risk of adynamic bone disease in patients with well-
controlled PTH, especially those who are adynamic or have
limited bone turnover [8]. Second, these drugs may worsen
hyperphosphatemia and hypercalcemia, which are separate
risk factors for dialysis patients' mortality and cardiovascular
calcification [21, 22] .

Study limitations

There are a number of limitations to this study. First,
generalizability is restricted and causal inference is not
possible due to the retrospective, single-center design.
Second, statistical power was diminished by the indicated
group's small sample size. Third, as advised by KDIGO 2017
guidelines, native vitamin D status was not assessed before
alfacalcidol commencement since serum 25-hydroxyvitamin
D levels were not measured. Lastly, specific information
regarding the duration, dosage, and concurrent medicines of
alfacalcidol was lacking.
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CONCLUSIONS

Inour study, 79.4% of patients had normal PTH (77.2%), corrected
calcium (74.3%), and normal phosphorus levels (79.4%)
patients — yet vitamin D was still prescribed in the majority of
cases, despite not being clinically indicated. This finding strongly
suggests that vitamin D supplementation was unnecessary for
most patients and was being used outside evidence-based
treatment protocols. Collectively, the results indicate a clear
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