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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Primary Immunodeficiency Disease (PID) represents a class
of diverse illnesses marked by compromised immune system
performance. For better patient outcomes, PIDs must be
diagnosed and treated quickly. Medical graduates are essential
to the detection and treatment of these illnesses. The purpose of
this study was to evaluate medical students' knowledge about
PIDs in different Indian medical colleges. To perform this
analytical investigation, college students from Maharashtra-
area universities were enlisted between March and April of
2023. The participants received a questionnaire from mediators
from every institution. Of the 500 students in the study, 66%
were between the ages of 22 and 24 and 52% were female. Their
understanding ratings had an average of 16.3+6.2 and varied
between 4 and 32. A set of students classified as below average
(86%) and a mean/above average (14%), were separated
among the students. The largest percentage of above-average
knowledge was demonstrated by VlI-year participants (p <
0.05). This investigation emphasizes how critical it is to provide
focused educational activities to improve medical students'
comprehension of PIDs in India.

Key words. PID, medical,
activities, early detection.

understanding, educational

Introduction.

An immune system that is compromised or malfunctioning,
rendering a person more vulnerable to infections and illnesses,
is the signature of a set of illnesses known as immunodeficiency
diseases [1]. Usually, these illnesses fall into two categories:
primary and secondary immune deficiencies. Due to inherited
mutations that impair the immune system's growth or operation,
primary immune deficiencies are genetic or hereditary in
character [2]. Chief among the main immunodeficiency
illnesses are Common Variable Immunodeficiency (CVID)
and Severe Combined Immunodeficiency (SCID) [3].
Secondary immune deficiencies are brought on by outside
causes that impair the function of the immune system, such
as diseases, drugs, or infections [4]. A popular instance of a
secondary immunodeficiency disease is HIV/AIDS, in which
the immune system is attacked and weakened by the human
immunodeficiency virus (HIV) [5]. For people with primary
or secondary immunodeficiency illnesses to fight infections
and keep their health, they need to get specialist medical care.
One of the primary reasons for the delayed diagnosis is a low
level of understanding about PIDs among doctors and medical
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learners [6]. Research [7] proposed a mixed methods approach
to evaluate medical students' confidence and competence when
doing physical examinations on obese patients. The result
demonstrated that medical students were concerned about
their absence of confidence in managing obese patients and the
absence of training on how to conduct physical examinations
for obese patients.

Study [8] investigated the costs associated with administering
immunoglobulin therapy to PID patients. It was discovered
that patients deal with severe physical, social, emotional, and
financial difficulties in addition to demands on their time, effort,
preparation and resources. The result indicates that knowing
potential “Immunoglobulin” (IG) lifestyle variables can assist
PID patients in making educated treatment decisions. The
paper [9] proposed that chronic diseases caused by lifestyle
were carried out by 4th and 5Sth-year medical students at the
university. The findings reveal students can be prepared for the
real world with creative and analytic exercises in the "Chronic
Diseases of Lifestyle” (CDL) curriculum. The study [10]
determined how well-versed prospective nurses from particular
nursing education institutes were regarded to be in managing
acquired immunodeficiency syndrome (AIDS) and Human
Immunodeficiency Virus (HIV). According to the results,
half of the people who took part had sufficient knowledge at
the fundamental level and some had sufficient competence in
providing healthcare. Research [11] proposed a qualitative
descriptive approach and structured reflection reports from
final-year students to examine medical students' impressions
of major events during integrated primary care block work in
primary care settings. Results allow students to examine their
observations and suggest capacity-building tactics to deal with
observed incidents.

Study [12] investigated and describes the clinical support
received by nursing students. Results indicate that improving
clinical learning in the nursing education institution (NEI)
and producing competent nurses can be accomplished by
implementing clinical assistance policies, strengthening
supervision, yet assigning clinical instructors and accompanists
in student nursing facilities. The paper [13] investigates
the elements that affect Lesbian Gay Bisexual Transgender
Queer or Questioning Intersex Asexual or Ally (LGBTQIA+)
people's daily life and promotes a more thorough and efficient
nursing education. Results suggest with including LGBTQIA+
communities in the study of nursing, it is certain that recent
graduates will be able to treat a variety of populations in a secure,
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efficient, and humane manner. Research [14] presented how a
medical student seeking a Master of Medicine and Master of
Surgery degree learn and retain anatomy that was carried out. The
result indicated that anatomical knowledge declined over time
in the last two medical years and that areas with better retention
were associated with more exposure and encouragement. The
study [15] proposed the views of nursing students regarding
AIDS and HIV as well as how these mindsets affect their
readiness to provide care for persons who are infected with the
disease. Results showed that certain awareness of HIV had risen
as a result of education in their nursing courses. Research [16]
assembled 4 teams of 6 to 9 university-based dentistry students.

A questionnaire was filled out by participants before selecting
a group. The study found obstacles for testing HIV in dental
offices and recommended incorporating Aids studying,
counseling for patients and channels for referral into dentistry
curricula. The study [17] investigated pharmacy technicians in
Australia's expertise in treating LGBTI patients. The outcome
shows a need for further professional training on LGBTI-related
treatment among Australian pharmacists. Research [18] looked
at perspectives from a variety of stakeholders to identify and
evaluate the elements influencing worldwide health awareness
in India. The study [19] determined whether a quick educational
measure helped to understand dental college deans' opinions
about the quality of teaching of oral hygiene and AIDS/HIV as
well as their desire to take part in related. Article [20] interviews
that was semi-structured with initial throughout fourth-year
medical learners at the university to answer questions about
clinical communication abilities.

The aim of the research was to evaluate Indian medical
students' understanding of PIDs. One of the primary reasons
for the delayed diagnosis is a low level of understanding about
PIDs among doctors and medical learners.

Materials and Methods.

Between March 2023 and April 2023, a cross-sectional study
enrolled III, IV, V and VI-year medical trainees from four
universities in Maharashtra, India, was carried out. The PIDs
lectures were not included in the curriculum for the medical
students in their first and second year of preparation; as a result,
they were dropped from the study.

Through mediators who took part in the study, the questionnaire
was distributed to both men and women students. A calculator
available online (found on the Raosoft webpage of http://www.
raosoft.com/samplesize.html ) was used to calculate the size of
the sample. The sample size was determined to be 475 students
with a level of trust of 95%, a five percent margin of mistake
and it was considered as the likelihood of possessing a sufficient
degree of comprehension on PIDs was 52% based on the data
from all four universities, which indicated that there were 4,431
total students.

The self-administered questionnaire asked the participants
about their demographics and their level of PID knowledge.
Two specialists in the study's team examined and reduced the
questionnaire, which was derived from the literature. After that,
thirty participants who were not included in the research sample
underwent preliminary analysis to evaluate the reliability
as well as the validity of the questionnaire. To evaluate

200

internal dependability, Cronbach's alpha was utilized. Internal
consistency was considered sufficient in the results, having
Cronbach's alpha equal to 0.69 as shown in Figure 1.

The analysis was performed using the Stata 15 software
program. The sample's demographic features were described
using descriptive statistics. The results were summarized
using the mean and standard deviation (SD) if the knowledge
scores for each item were distributed and the median as well
as the inter quartile range (IQR). The data was analyzed into
percentages and frequencies for categorical variables. The
Fisher's exact test or the chi-square test was applied when
needed to examine the association between information score
divisions and socioeconomic variables. P-values were deemed
significant when they were less than 0.05.

Results.

There were 500 samples in all. Most of them (66%) belonged
to the age group of 22-24, with 52% of the participants as
female. III-year students made up the largest percentage (42%)
and they were followed by IV-year students (23.2%), as shown
in Table 1.

Eighty-four (84%) percent of the sample learned about PIDs
through the institution and sixteen (16%) percent learned about
them from sources outside the university. Of the sample as a
whole, 96 people answered on an optional basis where they
got their knowledge. Of those, 32% cited social media, books
(30%) and websites (24%). 14% of the population interacted
with PID sufferers, as shown in Figure 2.

The knowledge score had a mean of 16.3 + 6.2 and varied from
4 to 32. The correct answers from participants for each aspect
of PID understanding, including warning signals, illnesses
examples, tests in laboratories and PID management, were
calculated to determine the median, mean and SD, as shown in
Figure 3 and Table 2.

Just 35 participants (7%) answered correctly about the fact
of family records of PIDs, whereas 370 individuals (74%)
recognized the requirement for an intravenous antibiotic to
cure the disease as a warning indication for PIDs in the first
knowledge component. A third of the participants, or about 170
(34%) people, believed obesity was a warning sign for PIDs, as
shown in Table 3.

Severe combined immunodeficiency was the single correct
answer identified by over half of the respondents (65%) in the
second knowledge component. Nearly half of the individuals
(47%) named acquired immunodeficiency syndrome (AIDS) as
a condition that best embodies PIDs, as shown in Table 4.

Three PID examples Hypogammaglobulinemia, mixed PID
and neutrophil disorder were chosen to assess information for
testing in laboratories and management for the third as well
as the fourth skill components. 410 (82%) of the participants
in the laboratory test for hypogammaglobulinemia understood
the significance of serum immunoglobulin values. 125 (25%)
participants indicated variation in the blood cell count, as shown
in Table 5.

Moreover, for the fourth factor, nearly 2-3rds of respondents
were unsure that prophylactic antibiotics were an essential
component of the care for the chosen PID scenarios, as shown
in Table 6.



86% of the sample (n = 430) fell into the below-average

category, whereas 14% (n = 70) belonged to the average/above- = e [
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Table 1. Statistics about the sample's demographics (n = 500).
Contents ‘Frequency ‘percentage
Gender
Men 202 40.4%
Women 298 59.6%
University
MUHS 116 23.2%
GMC 162 32.4%
GSMC & KEMH 151 30.2%
BJGMC 71 14.2%
Current year of college
III year 210 42%
Figure 2. Informational source regarding PIDs. IV year 116 23.2%
V year 73 14.6%
- VI year 101 20.2%
Age categories
10 18-21 98 19.6%
g 22-24 330 66%
g 8- 25-27 72 14.4%
g ¢ Table 2. SD stands for standard deviation and IQR for interquartile
s range.
£ a-
a Mean (SD) Median (IQR)
2 45(2.2) 5(3-7)
2.5(7) 3(2-4)
0:= 1.9 (0.8) 2 (2-3)
i HER I 1O 2.4(1.5) 3 (2-4)
: g7 18 i st 0.8(0.7) 2(1-2)
§ gé L 1.2(0.7) 2(2-2)
1.5 (0.6) 2(2-2)
I 1.5 (0.5) 2(2-2)
Laboratory tests Management
required of PIDs DiSCllSSiOIl.

Component of PIDs Knowledge o L .
The results of this investigation showed that medical students

Figure 3. Relationship of total correct response and components of  from Maharashtra's four main universities knew very little
PIDs knowledge. about PIDs. The group of individuals with below-average
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Table 3. PID s warning indicator percentage of responses.

PID Warning Signs Items

Fungal infection on the skin or persistent

thrush in the mouth

Family history of a Primary
immunodeficiency

Obesity

>2 pneumonias per year

Percentage

15%

7%

34%
20%

Antibio‘Fics used intravenously are necessary 74%
to treat illnesses

>2 months’ treatment of antibiotics with

little effect

Chronic diarrhea due to giardiasis 17%

60%

Table 4. Percentage of answers pertaining to PID instances.

PID Examples of Diseases Percentage
Severe combined immunodeficiency 65%

AIDS 47%
Common variable immunodeficiency 38%

Severe malnutrition 17%
Wilson disease 12%
Stevens-Johnson 9%
Hyperimmunoglobulin D disorder 21%

Table 5. Percentage of answers pertaining to the necessary lab testing.

Required Hypo- Combined Neutrophil
laboratory tests gammaglobulinemia PID Disorder
Serum

immunoglobulin 82% 53% 17%
levels

Blood cell count

with differential 25% 32% 39%
Serum-specific

antibodyptitres 31% 43% 2%
AHS50 assay

(alternative pathway 7% 13% 21%
haemolytic activity

CHS50 assay

(total haemolytic 11% 19% 15%
complement activity)

Blood cell count

with differential 23% 31% 39%

In vitro proliferative

response to mitogens 9% 11% 8%

and a

Table 6. Percentage of answers pertaining to PID control.

Management Of Hypo- Combined Neutrophil

PIDs gammaglobulinemia PID Disorder
Prophylactic 5, 31% 41%
antimicrobial

Bone marrow 5, 48% 46%
transplantation

Recomblnant 16% 31% 29%
interferon

Immunoglobulin

replacement 78% 37% 14%
therapy
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Table 7. p-values.

Demographic variables p-value
Age score knowledge (years) 0.022%*
Gender score knowledge 0.98

Current year score of college knowledge 0.001*
Total score 0.121

understanding comprised most of the participants. Nearly half
of the study's sample identified AIDS as a case study of a PID,
supporting the idea that PIDs should be highlighted in medical
curricula in Maharashtra medical colleges. When future changes
to the curriculum that is considered, it is important to take this
into account. The outcomes demonstrated that college students
in their VI-year scored higher. This implies that after the
students began their rotations as medical clinic-level students,
they acquired more knowledge regarding PIDs.

A small number of research looked into medical students'
understanding of PIDs. The research studies that were presented
evaluated doctors' knowledge levels. In the present study,
medical graduates in Maharashtra, India, had their understanding
of PIDs evaluated. Both research findings demonstrated that
students knew very little about PIDs when it came to recognizing
their warning indicators. A review of the two studies' findings
highlighted the need for medical students' understanding of PIDs
to be improved. Enhancing undergraduate understanding would
enable students to identify PIDs in their professional futures.
To make the curriculums better, it is suggested that the content
regarding kinds, laboratory testing and PID management be
reviewed.

The observational nature of this study and some of its
limitations can have reduced the reliability of the findings. First
off, because the study is observational, bias can be introduced
into participant responses. Different study years and various
colleges were considered to reduce the probability. By adding
the four comparable universities, the demographic base was
expanded and the chance to include a more varied sample
increased.

Regarding the positive aspects, several tactics were used to
guarantee a self-created survey that was validated (sufficient
internal reliability and consistency; “Cronbach's alpha was
0.69”). To avoid creating tension between the universities, a
comparison of the results of the survey was not done. Instead,
the study's primary objective was to evaluate the medical
students' general knowledge.

Conclusion.

This study might contribute to expanding the body of
information about medical students' understanding of PIDs
and highlighting their critical importance. The study's findings
showed that medical students were ignorant of PIDs. It is advised
that PIDs are given more attention in Indian medical curricula
and that medical students be exposed to more PID patients in
clinics. To grasp the extent of PID-related training and education,
more research is needed. It indicates that medical students in
India have a weakness in their understanding and cognizance
of primary immunodeficiency disorders (PIDs). This lack of



information is alarming because PIDs are an uncommon group
of disorders that can be severe yet require prompt diagnosis
and treatment. For the Indian healthcare system to guarantee
early identification and improved treatment for PID patients,
this problem must be resolved. Initiatives to increase awareness
among aspiring medical professionals must be undertaken and
medical school programs must be redesigned to encompass rare
disorders like PIDs. It emphasizes how urgent it is to change
education and keep working to close the knowledge gap on PID
among medical students.
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