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ABSTRACT

Background: A common and bothersome condition with a complicated pathophysiology, including neuropathy, is
diabetes-related pruritus. The growth factor known as "brain-derived neurotrophic factor" (BDNF) affects how nerve
cells survive, differentiate, and are maintained.

Objectives: To measure the serum levels of BDNF and vitamin B12 (vitB12) in diabetic patients with generalized
Pruritus.

Patients and Methods: One hundred fifty participants were included in this case-control research. They were split
into three equal groups: diabetes patients with chronic generalized pruritus (n=50), diabetic patients with no pruritus
(n=50), and normal age-sex matched control subjects (n=50). Complete clinical information, including the duration of
diabetes, the duration of pruritus, and a history of drugs, was gathered. Using the 12-Item Pruritus Severity Scale (12-
PSS), the severity of the pruritus was evaluated. A thorough general and dermatological evaluation was performed.
Lab tests included FBS, PPBS, and HbAIC. Additionally, ELISA was used to measure the serum levels of BDNF and
vitB12.

Results: Serum vitB12 and BDNF levels were significantly different among the study groups (P=0.000, P=0.000,
respectively) with higher levels in diabetics compared to controls. Diabetics with pruritus exhibited higher vitB12,
BDNF levels than diabetic non-pruritic group (P1=0.005, P1=0.000, respectively). Both vitB12 and BDNF showed
significant positive correlation with 12-PSS (r=0.499, P=0.000; r=0.513, P=0.000, respectively). BDNF was positively
correlated with vitB12 (r=0.518, P=0.000). There was a significant positive correlation between BDNF and the
duration of diabetes and FBS, PPBS, HbA1C (P=0.000).

Conclusion: Increased serum levels vitB12 and BDNF levels might explain the cause of chronic generalized pruritus
in diabetic patients.
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INTRODUCTION barrier @, and its serum concentration can reflect the
Among diabetes patients, pruritus is a typical nervous system concentration 2.

symptom @, If the itching continues for more than six Vitamin B12 (vitB12) is a vitamin that is

weeks, it is considered chronic. Diabetes mellitus required for proper hematopoietic and neurocognitive

(DM) is one of the systemic diseases that is frequently processes. Biochemical and clinical vitB12 deficiency

connected to pruritus @. Patients with type 2 diabetes has been shown to be extremely common in people

(T2DM) may develop pruritus in the range of 18.4% to with type 1 and type 2 diabetes mellitus ™.

27.5% O, The aim of the work was to measure the serum
The pathophysiology of itching in diabetic levels of (BDNF) and vitamin B12 (vitB12) in diabetic

people is unclear, and antihistamine therapy has failed patients with generalized Pruritus.

in many patients. Skin disorders, neuropathy, end-

stage kidney disease, and subsequent to hypoglycemic PATIENTS AND METHODS

medications are all linked to the onset of pruritus in Study population and design

diabetic patients . Diabetic patients can sometimes The current study is a case-control study.

feel pruritus for no obvious reason ©. Participants were recruited from the Dermatology &
Neurotrophins are chemicals that enhance Andrology Department, Faculty of Medicine, Benha

neuronal development, health, and survival ©. Among University Hospitals, between October 2021 and July

them, brain-derived neurotrophic factor (BDNF) has 2022. Three study groups were composed of: fifty

emerged as an important regulator of synaptic diabetic patients with chronic generalized pruritus

plasticity, neuronal survival, and differentiation ), as (group A), fifty diabetic patients with no pruritus

well as systemic or peripheral inflammatory diseases (group B), and fifty age- and sex-matched healthy

such T2DM @, BDNF maintains high levels of volunteers served as a control group (group C).

expression in the adult brain and modulates both

excitatory and inhibitory synaptic transmission © 9. Inclusion criteria:

BDNF is expressed in a variety of non-neuronal Diabetic patients older than 18 years complaining of
organs, with platelets being the primary source of chronic generalized itching with no primary skin
peripheral BDNF ™. BDNF can pass the blood-brain
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lesions were candidate to participate. Chronicity was
defined as itching for more than six weeks.

Exclusion criteria:

Patients with primary pruritic skin diseases, or
other systemic diseases as chronic autoimmune
diseases, neoplastic, infectious diseases, renal failure,
liver cell failure, biliary disorders, as well as
pregnant or lactating women were not eligible to
share in the study.

METHODS

Each participant underwent careful history taking
(age, duration of DM, manifestations of DM, therapies
for DM, vitB12 supplementations, duration of pruritus)
as well as thorough clinical examination(general and
dermatological).

The 12-item Pruritus Severity Scale (12-PSS),
which includes guestions on pruritus intensity, extent,
and duration, as well as the impact of it on patient
mental health, concentration, and scratching as a result
to pruritus stimuli, is used to assess the severity of
pruritus (15). Following 12-PSS rating in respect to
itching severity, pruritus severity was graded as: mild
(3-6 points), moderate (7-11 points), and severe (> 12
points) (16).The 12-PSS is adequate in assessing not
only the intensity of itching but also provides
information about its the impact on quality of life.

Laboratory investigations were done, including
fasting blood sugar (FBS), postprandial blood sugar
(PPBS), and glycosylated hemoglobin (HbA1C).
Serum level of BDNF was done using Human BDNF
ELISA kit (Catalogue No. 201-12-1303 made in
China), as well as Vit B12 was measured using Human
Vitamin B12 (VB12) ELISA Kit (Catalogue No.201-
12-1545 2, made in China) ).
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Ethical approval:

This research was carried out after receiving
approval from the Ethics Committee for Human
Research at the Faculty of Medicine at Benha
University in Egypt (MS38-9-2021). Each subject gave
written informed consent prior to being enrolled in the
present research. The Declaration of Helsinki for
human beings was followed during the conduct of this
study.

Statistical Analysis

SPSS version 24 software was used to tabulate and
analyze the gathered data (Spss Inc, Chicago, ILL
Company). Categorical data were displayed as
percentages and numbers. Category-specific factors
were analyzed using the Chi Square Test (X2). In
terms of quantitative data, the mean, standard
deviation, median, and range were used. Two
independent groups' normally distributed variables
were examined using the student "t" test. The
correlation between non-parametric variables was
calculated using Spearman's correlation coefficient
(rho). Risk of association was examined using
regression analysis. The most sensitive and specific
cutoff values were found using the ROC curve. P
<0.05 was deemed significant.

RESULTS

There were no significant differences among the
study groups regarding age, sex, and BMI (P=0.245,
.086, .036, respectively).

The age of diabetic patients ranged from 22-77 years and
duration of diabetes from 1-25 years. Mean duration of pruritus
was 6.76x 4.23months with range 2-17 months. Mean
12-PSS score was 17.20+ 2.35 with range 10-21
(moderate cases (n=16), severe cases (n=34)). There
was no statistically significant difference between the
studied diabetic groups regarding duration of DM
(P=0.309) (Table 1).



Table (1): Comparison of the data between the study groups
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Group A Group B Group C
(n.=50) (n.=50) (n.=50) test P. value
Age (years)
Mean+SD 4542+ 1543 | 47861525 | 4308+1148 |y 4ny 0.245
Sex
Female(n,%) 25, 50% 26, 52% 16, 32% X?=4.909 0.086
Male (n,%) 25, 50% 24, 48% 34, 68%
2
BMI(kg/m’) 29.25+5.23 29.37+ 6.46 26.80+4.79 F=3.414 0.036
Mean+SD
Duration of DM (years) 5.88+ 3.65 6.80+ 5.21 i t=1.046 0.309
Mean+SD
Duration of pruritus
(months) 6.76+ 4.23 - - - -
Mean+SD
12-PSS Scale
Mean+SD 17.20+ 2.35
Moderate (7-11) n,% 16, 32%
Severe (12-22) n,% 34, 68%
.000
FBS (mg/dL) LSD
137.06+ 30.17 118.94+9.43 86.82+4.05 F =34.258 P1=.004
Mean+SD _
P2=.000
P3=.000
000
LSD:
PPBS (mg/dL) Mean+SD | 230.10+ 55.64 184.36+44.80 126.40+3.03 F =40.322 P1=.000
P2=.000
P3=.000
.000
LSD:
HbA1C (%) Mean+SD 8.52+ 0.851 8.39+0.956 4.94+0.472 F=331.648 P1=.403
P2=.000
P3=.000
.000
LSD:
506.14+ 123.66 | 426.61+103.78 | 172.03+41.61 t=58.458 P1=.005
VitB12 (pmol/L) P2=.000
Mean+SD P3=.000
Serum BDNF (ng/ml) .000
Mean+SD LSD:
2.02+0.42 1.17+0.12 0.473+0.114 t=32.833 P1=.000
P2=.000
P3=.000

Group A: Diabetic patients with generalized Pruritus, Group B: Diabetic patients with no Pruritus, Group C: Control group. P1=
between Group A and Group B, P2 = between Group A and Group C, P3 = between Group B and Group C, LSD= Least Significant
Difference, BMI (body mass index), 12-PSS (12-item pruritus severity scale), FBS (fasting blood sugar), PPBS (postprandial blood
sugar), Hb A1C(glycosylated hemoglobin), vitB12 (vitamin B12), BDNF(brain-derived neurotrophic factor).

In consideration to the laboratory investigations, there was statistically significant difference between study groups
regarding vitB12, BDNF (P=0.000, 0.000, respectively). Diabetic group with pruritus showed significant differences
when compared to diabetics with no pruritus in terms of FBS, PPBS and HbA1C (P1=0.004, 0.000, 0.403, respectively)
(Table 1). History collection from the participants in terms of vitB12 supplementation, there was significant difference
among the three groups (P=0.000). Diabetic patients with pruritus showed variable frequency of vitB12 administration,
with 58% (n = 29) receiving injections three times weekly and 38% (n = 19) receiving injections twice weekly (Table 2).

1905



https://ejhm.journals.ekb.eg/

Table (2): Comparison between the studied groups regarding vitB12 supplementation

Group A Group B Group C 2
(n=50) (n==50) (n==50) X P. value

History of vitB12 150.000
supplementation (n, %) 50, 100% 50, 100% 0, 100% 0.000
Frequency of vit B12
injections (n, %)
Four times/week 1, 2% 0, 0% 0, 0%
Three times/week 29, 58% 0, 0% 0, 0%
Twice/week 19, 38% 6, 12% 0, 0% 266.773 0.000
Once/week 1, 2% 44, 88% 0, 0%
No 0, 0% 0, 0% 50, 100%

Using Pearson correlation analysis, there was significant positive correlation between vitB12, BDNF and 12-PSS
score (r= 0.499, p=0.000; r= 0.513, p= 0.000, respectively). As well as, there was significant positive correlation
between vitB12 and BDNF (r= 0.518, p= 0. 000). BDNF showed significant positive correlation with duration of DM,
duration of pruritus, FBS, PPBS, HbA1C (p=0.000) (Table 3, Figure 1).

Table (3): Correlation between serum level of BDNF and other data.

. Pearson’s correlation
Correlation
R P
BMI 0.094 0.255
Duration of DM 0.286 0.000
Duration of pruritus 0.380 0.00
FBS 0.292 0.000
PPBS 0.389 0.000
HbA1C 0.452 0.000
VitB12 0.518 0.000
12-PSS 0.513 0.000
22 1 . *n
L X 4 ° * * *
406 *
17 - w/“‘/:
404 * *
00’ L 2
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Figure (1): Correlation between vitB12 and severity of pruritus (12-PSS) (r=0.499, P=0.000).
As regards the levels of vitB12 and BDNF among group of pruritus, mean value of vitamin B12 was significantly

lower among cases with moderate 12-PSS than severe cases. But, there was no significant difference in serum BDNF
between all grades of 12-PSS (Table 4).
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Table (4): Serum vitB12 and BDNF in relation to grading of 12-PSS

Moderate (7-11) (n=16) | Severe (12-22) (n=34) | T-test | P.value
Serum BDNF (ng/ml) Mean + SD 1.75+ 0.420 2.15+0.438 -1.041 0.303
Serum vitB12 (pmol/L) Mean + SD 389.32+ 9.01 561.11+36.60 -3.054 0.004

Regarding diagnostic accuracy of serum BDNF in diagnosis of pruritus in diabetic patients, at cutoff point of
0.85ng/ml, AUC was 0.77 with sensitivity 94.0%, specificity 66.0%, PPV 73.4%, NPV 91.7% and accuracy 81%

(Table 5, Figure 2).

Table (5): Diagnostic accuracy of serum BDNF in diagnosis of pruritus in diabetics.

Cutoff point AUC Sensitivity Specificity +PV -PV | Accuracy
Serum . ; . i
BDNF(ng/ml) 0.85 0.77 94.0% 66.0% 734% | 9L7% | g0,
‘o ROC Curve
-‘E‘ 057
. . 1- Speciﬁciﬁt .

Diagonal segments are produced by ties

Figure (2): Roc curve for serum BDNF in diagnosis of pruritus in diabetics.

In the same context, the diagnostic accuracy of vitB12 in diagnosis of pruritus in diabetics, at cutoff point of 355
(pmol/L), AUC was 0.64 with sensitivity 64.0%, specificity 52.0%, PPV 57.1%, NPV 59.1% and accuracy was 58%

(Table 6, Figure 3).

Table (6): Diagnostic accuracy of vitB12 in diagnosis of pruritus in diabetics.

Cutoff point AUC Sensitivity Specificity +PV -PV | Accuracy
VitB12 (pmol/L) 355 0.64 64.0% 52.0% 57.1% | 59.1% | 58%
ROC Curve

1.0
0.8+
.g. 0.69
@ 0.4

[} T T T T T T

0o 02 04 06 [ 1.0

1 - Specificity

Diagonal segments are produced by ties.
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Figure (3): Roc curve for vitB12 in diagnosis of pruritus in diabetics.

DISCUSSION

Polyneuropathy is most frequently brought on
by DM. Patients with diabetes may consequently have
neuropathic itch. Truncal itch has been identified by
Yamaoka et al. ® as a typical clinical sign of
neuropathy in diabetic individuals. Patients with
diabetes who have widespread pruritus may have
impaired peripheral sensory pathways, cortical
oversensitivity,  insufficient  cortical  inhibitory
pathways, or an ineffective spinal cord regulating
process™”.

In addition to its primary impacts on brain
tissue, BDNF contributes to human energy
homeostasis. Because of its effects on glycemia, lipid
profiles, and energy balance, BDNF is also known as
"metabokine.” BDNF levels are decreased in type 2
diabetes"®, acute coronary syndrome, metabolic
syndrome, and atherosclerosis ©.

Without proper dosage monitoring, vitB12 is
frequently given to diabetic patients to prevent or treat
peripheral nerve damage. Through the elevation of
BDNF expression, Sun et al. ®® showed that vitB12
facilitates peripheral nerve healing in a rat model of
sciatic nerve damage. According to studies, BDNF
may play a role in atopic dermatitis-related pruritus %,
and chronic spontaneous urticarial itching V. In order
to better understand the pathophysiology of chronic
generalized pruritus in diabetic patients, we evaluated
serum BDNF and vitB12 levels in this study.

Due to its hydrophilicity and ease of removal
from the body in the event of an excess supply, vitB12
supplementation has long been regarded as safe. There
are no definitive recommendations on how to detect
vitB12 deficiency or how frequently people with
diabetes should take vit B12 supplements.
Supplementation of vitB12 is also not known to have
an ideal dosage ™“. However, the results of the study
by Flores-Guerrero et al. ?? that was published in the
Journal of the American Medical Association have
lately called into question this. Greater cobalamin
levels were linked to higher mortality in the general
population, according to these authors. Unexpectedly,
when plasma cobalamin levels were within the
guideline range, this connection became apparent.
These findings led them to advise against taking
vitB12 supplements unless a deficiency is proven.

The current study found that diabetic patients
had higher amounts of vitB12 and BDNF than
controls, and that patients with pruritus had higher
levels than those without. Similarly, Suwa et al. ® and
Boyuk et al. ® previously demonstrated that the
serum of type 2 diabetes patients contained
significantly higher amounts of BDNF than the serum
of the control group. In contrast to past research that
found lower levels in diabetics compared to non-
diabetics, that found higher levels in diabetics “® % %),
The increased levels of BDNF in diabetic patients of
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the present study could be explained by the raised
vitB12 levels in the participants; as supported by the
synergism between vitB12 and BDNF that was
documented by Sun et al. @9,

Through its numerous impacts on sensory
nerves, BDNF may contribute to pruritus. It
encourages sensory neurons to branch out ©®, and
synapse maintenance ®”. This shows how BDNF plays
a crucial part in the initiation and/or preservation of
hyperexcitability of the nervous system @9,
Additionally, BDNF can cause an allodynic condition
that makes pruritus easier to experience “9.

The findings of this study exhibited significant

positive associations between vitB12 and the 12-PSS
score. Significant positive correlations between BDNF
and 12-PSS, duration of pruritus, duration of diabetes,
FBS, PPBS, HbA1C, and vitB12 were also observed.
In contrast, Krabbe et al. “® found that BDNF had an
inverse relationship with FBS.
Limitations: The small size of study groups, the fact
that both types of DM were not investigated
separately, and the lack of neurological assessment
were the main weak points in the current research.

CONCLUSION

Uncontrolled  vitB12  supplementation, in
conjunction with high serum BDNF in diabetic
patients, may play a role in the aetiology of persistent
widespread pruritus in diabetic patients.
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