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ABSTRACT Introduction: Telogen effluvium (TE) is a common form of non-scarring alopecia that may manifest
as acute or chronic hair shedding. Several studies evaluated a possible relationship between various
vitamin and mineral deficiencies and TE, but it is still a controversial topic.

Objectives: This study aimed to investigate the status of vitamin and mineral deficiencies in patients
diagnosed with TE and to evaluate their correlation with anagen hair ratios (AHR) calculated with an
automated digital phototrichogram (ADCP).

Methods: Electronic records of 973 TE patients were retrospectively analyzed. Demographic, clini-
cal data, parameters such as ferritin, vitamin B12 (Vit-B12), vitamin D (Vit-D), folic acid, zinc and
hemoglobin (HGB) serum levels were evaluated. Anagen to telogen hair ratios were also assessed in
forty-two patients via ADCP.

Results: The rates of anemia, low ferritin level, and Vit-B12, folate, Vit-D, and zinc deficiencies were
11.9% (N = 109),44% (N = 332),1.5% (N =13),2.5% (N = 14),87% (N = 51),and 4.5% (N =2),
respectively. A positive correlation was found between HGB levels and AHR in female patients
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(Spearman rank, r = 0.417, P = 0.008). No statistically significant relationship was found between
ferritin, Vit-B12, folate, zinc serum levels and AHR. The relationship between Vit-D and AHR could
not be assessed due to the insufficient number of patients with Vit-D data.

Conclusions: HGB value is the only marker that is positively correlated with the AHR of patients with
TE. Ordering HGB can be used as an initial test for managing TE patients cost-effectively.

Introduction

The hair is an ectoderm-originated skin appendage with high
cosmetic and psychological importance. It helps individuals
maintain their self-esteem, which encourages healthy social
interactions.

Telogen effluvium (TE) is the most common cause of
diffuse hair shedding [1]. The actual prevalence of TE is un-
known because of its subclinical nature. Both sexes may be
affected; however, women tend to seek more medical advice

and be over-represented [2].

Objectives

Although vitamin and mineral deficiencies have been associated
with TE, this is still a controversial topic. This study aimed to
investigate demographic features, define the detectable vitamin
and mineral deficiencies in patients with acute and chronic TE,
and associate their levels with the anagen hair ratio (AHR) on

an automated digital computerized phototrichogram (ADCP).

Methods

The study was approved by the local ethics committee (de-
cision no. 15/31, 01.10.2018). Laboratory results, electronic
medical records, and ADCP findings of patients who were
diagnosed with TE between March 2015 and March 2018
were retrospectively obtained from the medical electronic
and dermoscopy unit databases of our hospital.

The following demographic and clinical features were
extracted from the electronic medical records: age, sex,
application month, and biochemical test results, including
hemoglobin (HGB), ferritin, vitamin B12 (Vit-B12), folate,
vitamin D (Vit-D), zinc, and AHR. Raw data were ano-
nymized. Patients were categorized into four groups accord-
ing to age: <20, 20-29, 30-50, and >50 years. Normal values
of variables were determined as follows: HGB, 14-18 g/dL
for men and 12-16 g/dL for women; ferritin, >40 pg/mL;
Vit-D, >25 ng/mL; Vit-B12, >200 pg/mL; folate, >4 ng/mL;
zinc, >70 pg/dL; and AHR, 80%-100%.

Hair examination data on ADCP were collected from our

clinic dermoscopy unit. The procedure was as follows: on

day 1, the plate with a 1 cm? circular incision was placed on
the highest point of the patient’s right pinna. Subsequently, the
hair in the selected area was trimmed to a length of 0.5 mm
using a hair trimmer Rowenta® TN9160 (Rowenta Werke
GmbH, Erbach) and photographed with 20x magnification
via FotoFinderdermoscope® (FotoFinder System GmbH). The
patients were instructed not to bathe for three days and then
to revisit our clinic. On the second visit, the trimmed area was
stained with black dye (Wella®Koleston, Darmstadt). The dye
was cleaned with 80% alcohol solution 15 minutes later, and
another set of images was taken at 20x magnification again.
The most suitable image was selected, and the results were
evaluated using automatic computerized phototrichogram
software (Tricholog GmbH), which is based on the principle
of analyzing hair length on each hair strand, and then differ-
entiating and categorizing growing hairs (> 0.35 mm/day) as
anagen and non-growing hairs (<0.35 mm/day) as telogen.
Statistical analysis was performed using IBM SPSS Sta-
tistics for Windows, version 20.0 (IBM Corp). Descriptive
statistics were presented as a number, percentage, mean,
standard deviation, median, minimum, and maximum. The
Kolmogorov-Smirnov test and graphics were used to inves-
tigate whether the numerical data fit the normal distribu-
tion. The independent t-test was performed for two groups,
whereas the one-way analysis of variance (ANOVA) test was
performed for more than two groups with normal distribu-
tions. Pearson correlation coefficient was used to analyze the
relationship between two numeric variables when the data
set showed normal distribution, whereas Spearman correla-
tion was used for non-normally distributed ones. A P value <

0.05 was considered statistically significant.

Results

A total of 973 patients diagnosed with TE who applied between
March 2015 and March 2018 were included in this retrospec-
tive study. Of these patients, 86.3% (N = 840) were female, and
13.7% (N = 133) were male, with a female/male ratio of 6.31.
The mean age was 27.54 = 9.42 (minimum, 13; maximum, 72)
years. Of the patients, 18.1% (N = 176) were < 20 years old;
51.8% (N = 504), 21-29 years old; 27.1% (N = 264), 30-50
years old; and 3% (N =29), > 51 years (Table 1).
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Patients were also distributed according to the months
of admission: January, 7.9% (N = 77); February, 7.1%
(N =69); March, 5.5% (N = 54); April, 3.9% (N = 38); May,
6.3% (N = 61); June, 4.3% (N = 42); July, 6.4% (N = 62);
August, 8.2% (N = 80); September, 8.7% (N = 85); October,
12.7% (N = 124); November, 18.5% (N = 180); and Decem-
ber, 10.4% (N = 101). November and April had the highest
and lowest number of admissions, respectively (Figure 1).

The following biochemical tests were evaluated: 94.1%
(N = 916), 77.5% (N = 755), 86.4% (N = 841), 58.5% (N
=570), 5.9% (N = 58), and 4.5% (N = 44) of the patients
had available HGB, ferritin, Vit-B12, folate, Vit-D, and zinc
data, respectively. The rates of anemia, low ferritin level, and
Vit-B12, folate, Vit-D, and zinc deficiencies were 11.9% (N
=109),44% (N =332),1.5% (N=13),2.5% (N =14),87%
(N =51),and 4.5% (N = 2), respectively.

AHR obtained in the dermoscopy unit was available in
4.3% (N = 42) of the patients. The mean AHR value of the
female patients was 68.57 = 8.88%, and that of male pa-

tients was 74.73% = 5.36%. No significant difference was

Table 1. Sociodemographic characteristics of
patients with telogen effluvium.

| N %
Sex Male 133 13.7
Female 840 86.3
Age <20 176 18.1
21-29 504 51.8
30-50 264 27.1
>51 29 3.0

found between sex and AHR (independent t-test, P = 0.247).
Additionally, no significant difference was found between
age groups (< 20, 21-30, and 31-50) and AHR (ANOVA, P
= 0.197). The age group > 50 years was not included in the
analysis because there were not enough subjects.

The correlation analysis between biochemical tests and
AHR was conducted only for female patients (N = 39) be-
cause there were not enough male patients for the correlation
analysis (N = 3). For female patients, no significant relation-
ship was found between ferritin, Vit-B12, and folate levels
and AHR (Spearman rank, r = -0.112, P = 0.523; r = 0.149,
P =0.386;r = 0.186 and p = 0.346, respectively). No signif-
icant relationship was found between zinc levels and AHR
(r=-0.423,P = 0.577). The relationship between Vit-D and
AHR was not assessed because there were insufficient pa-
tients with Vit-D data. A positive correlation was available
between the HGB levels and AHR of female patients (r =
0.417,P = 0.008, Table 2 and Figure 2).

Conclusions

This study focused on the deficiency rates of HGB, ferritin,
Vit-B12, folic acid, Vit-D, and zinc levels in patients diag-
nosed with TE and correlation between the micronutrient
levels and AHR.

Hair follicle cells have a high-turnover rate. Thus, they
need organic and inorganic molecules, minerals, and oxygen
for their metabolic activities. Congenital or acquired defi-
ciencies of these metabolites due to low intake, insufficient

absorption, or pathological losses may result in abnormalities
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Figure 1. Number of the patients according to the month of admission.
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Table 2. Distribution of the anagen hair ratios, zinc, and vitamin levels of the patients.

‘ N ‘ Mean ‘ Median ‘ SD ‘ Min ‘ Max
AHR, % 42 69.01 70 8.78 50.7 84.2
Ferritin, pg/mL 755 33.56 22 32.75 2 293
Vit-B12, pg/mL 841 325.88 299.60 149.72 61.4 2000
Folate, ng/mL 570 8.21 7.75 3.45 1.73 20
Vit-D, ng/mL 45 15.58 13.97 8.68 3.37 45.10
Zinc, pg/dL 44 92.35 91.40 16.47 64 131.1
AHR = anagen hair ratios; SD = standard deviation.
90,0 laboratories use different ferritin levels, ranging from 20 to
70 pg/mL; however, a cutoff below 41 pg/mL yields sensitiv-
= o " ity and specificity of 98% [7]. Deloche et alinvestigated the
80,0 relationship between iron deficiency and hair loss in more
than 5000 women aged 35-60 [8]. They were divided into
ES three groups according to their hair loss status, namely, ab-
‘;% 7001 sence of hair loss, moderate, and excessive. Moreover, 59%
E of the patients with ferritin levels < 40 pg/L were placed in
T the excessive hair loss group, whereas this rate was 48% in
% other participants. Their regression analysis revealed that the
< %% probability of excessive hair loss increased by 28 % with a 30
S pg/L decrease in ferritin levels in women; in other words, the
o °© o severity of hair loss increases as the ferritin level decreases.
2007 i : : : = : : Moeinvaziri et al reported that ferritin levels were signifi-
10,0 11,0 12,0 130 14,0 15,0 16,0

Hemoglobin, g/dI

Figure 2. Positive correlation between the hemoglobin level and an-

agen hair percentage of female patients.

in the structure of the hair, pigmentation changes, and hair
loss [3,4].

In this study, 86.3% of the patients with TE who applied
to our dermatology department were female. These patients
were mostly between 20 and 30 years old (51.8%), followed
by patients aged 30-50 (27.1%). The most frequent applica-
tion month was November with 18.5% (N = 180), followed
by 12.7% (N = 124) in October. The incidence of TE changes
with seasonal transitions [5]. However, our hospital is lo-
cated within the university campus, and the population of
the district where it is located doubles as other departments
of the university start education in October-November.
The true incidence and seasonal fluctuations in TE are not
well established due to the lack of data regarding particu-
larly subclinical cases. Furthermore, male patients are sig-
nificantly less likely to consult a physician than their female
counterparts. Therefore, large-scale field studies are needed
to determine the true incidence of TE.

Iron deficiency is the world’s most common nutritional
deficiency and is considered one of the most prevalent

causes of hair loss [6]. To define iron deficiency, different

cantly lower in their 30 patients with diffuse telogen hair
loss than in their 30 healthy volunteers without hair loss [8].
However, some researchers did not find a direct relationship
between iron level and hair loss [9,10]. In their study, Sin-
clair investigated the relationship between iron deficiency
and chronic telogen hair loss, and five of their patients were
treated with iron to increase serum ferritin levels >20 pg/L;
however, hair loss did not improve during follow-up [10].
Another study investigated serum ferritin levels and telogen
hair ratio in 181 female patients, who were divided into three
groups according to their ferritin levels: <10 pg/L, 10-30
pg/L, and >30 pg/L. The telogen hair ratios of these groups
were compared, and no significant statistical correlation was
found [11]. In the present study, 755 patients had ferritin
data, and 44 % of these patients had low ferritin levels. How-
ever, no significant correlation was found between AHR and
ferritin levels in patients with TE (r = -0.112, P = 0.523).
Vit-B12 and folate have very important functions on
both hematologic and nervous systems. Vit-B12 is a cofactor
for methylmalonyl-CoA mutase and homocysteine methyl-
transferase, a folate-dependent pathway [12]. The critical
importance of homocysteine methyltransferase is that the
reaction of the conversion of 5-methyltetrahydrofolate to
tetrahydrofolate takes place at this stage, and it catalyzes a
reaction associated with the synthesis of purine and pyrimi-
dine bases and thus DNA synthesis [12,13]. This makes both
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Table 3. Correlation study between biochemical tests and anagen hair ratio.

Ferritin ‘ Vit-B12 ‘ Folate
Anagen hair ratio r? 0.149 0.149 0.186 -0.423 0.149 0.417
0.386°" 0.386°" 0.346" 0.577°¢ 0.386" 0.008°"

HGB = hemoglobin.

*Correlation coefficient

bSpearman rank correlation coefficient test
‘Pearson correlation coefficient test

Vit-B12 and folate important for the high-turnover rates in
hair follicle cells. However, no sufficient evidence confirms
the association between Vit-B12 and folate deficiencies and
hair loss. In this study, 841 patients had Vit-B12 data, of
which 1.5% had Vit-B12 deficiency, whereas 2.5% of 570
patients with folate data had folate deficiencies. No signifi-
cant correlation was found between AHR and levels of these
vitamins (r = 0.149, P = 0.386).

Vit-D modulates the growth and differentiation of hair
follicle keratinocytes via nuclear Vit-D receptor (VDR)
with the highest activity in the anagen stage [4]. VDR
mutations cause Vit-D-dependent rickets type 2, which
equates to full body hair loss and present evidence for
the relationship between hair loss and Vit-D deficiency
[15,16]. In this study, 87.9% of 58 patients with Vit-D
data had low Vit-D levels. The correlation analysis be-
tween Vit-D levels and AHR could not be performed be-
cause there were not enough subjects with Vit-D results
and ADCP analysis.

Zinc is an essential trace element involved in protein
and nucleic acid synthesis and various metabolic pathways.
Transient zinc deficiency in acrodermatitis enteropathica,
resulting in hair loss, demonstrated effects on hair. Kil et al
reported that zinc levels were significantly lower in patients
with alopecia areata, TE, and androgenetic alopecia (three
main hair loss diseases) compared with healthy volunteers
[17]. In our study, 4.5% of the 44 patients with serum zinc
data had zinc deficiency. Correlation analysis with AHR was
not significant (r = -0.423, P = 0.577).

In our study, 916 patients had HGB data, of which
12.3% of the female and 9.1% of the male patients were
anemic. In addition, a significant positive correlation was
found between HGB level and AHR in female patients (r =
0.417 and p = 0.008). This suggests that deficiencies in mi-
cronutrients such as Vit-B12, folate, and iron can indirectly
alter the severity of TE if they decrease HGB level.

The main limitation of our study was its retrospective
nature and that some analyses could not be performed due
to missing data, such as Vit-D level and AHR correlation
and male patient’s correlation analysis. Also, our city is a
college town. Its population increases in the winter months.
This may affect the monthly admission rates and cause an

increase in patient numbers in certain months.
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In our study, large-scale TE patients’ biochemical tests
were evaluated in a tertiary care center. Also, correlation anal-
ysis was performed to detect essential ones which was only
HGB level. In order to manage TE patients cost-effectively,

a complete blood count can be used as an initial test.
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