http://rjms.iums.ac.ir W44 (65 )t o5kt (YW o5 15jly ig Db ja ogle alan

s € e dvyre® oCope )0

&

S3950 dlo J

‘eé

[ Downloaded from rjms.iums.ac.ir on 2025-10-27 ]

(MHC) ko 85 (5,15 o 4590500 51o J oS 30 b 51910 (51b Camulr 8133 1L

Ol el oln! (S pole oSl ¢ Sy 028y ¢ JsSlge (Siglge 9 (Sbjp S 095 (6252 e o)l

Ol (! Sz psle oSl o ST gy s lislons ol SSglsigml 5 5501 09,5 19 ME (55 50

O 08 <l K55 ol Sl (K5, o150 sl gied 5,5 o o 5 s

Ol QIS (SIS K35 pole oSl o Kl 3513 s el pole 095 i sl ]

O 1000 sl K5 ol 13 151 g o ot sl lipmt 3 55T o3, 2990 (G000 L pocna

ol ol (ol (S psle ol ccsslogls BISE silugyls 0g,S iwgd b 1]

O 08 e S ol RIS Sl b a5l 5 S3ligm 3,5 ST pmine

farhad.seif@outlook.com (Jgtme sdimsg %) lpl (25 o)l pd (S pole (IR dlea ol (55,1 § (559900 09,5 i Dl 13

EENCS

awlgsl claiisTly glyl 5l ol 4oy (Drug Hypersensitivity Reaction: DHR) 4,05 (sls canwlus 3Ll

=) TR RS olyods yuo 9 Spa b > Blg oo o) U5loe L polyw 3 &5 a3l (Adverse Drug Reaction: ADR) )b
csbeol (8L ()5l dsgao JLS a yomie dd )5 Gygo 9l Agr 50 &S (gl 00 S Oladnd g palae (gla g)lA5 dslejus D939 L 3)lge el > g ML
b i) A g5 sloiiSly g o s B g A tiosgd a4 IS jskay 9 4l (la (285 0500 9l o b axtliS

5 039 55 3l S 5 (ur ey JB 28 B g (gl lsSl s STy Ll i 593 4y a5 (i Gy JB S

s Ansly 45 9, 105 clacumlun ol 4 Wgd e Jold 1y gyl arlssl cla 2Ty plas jl aoys Yo b alS

Major ) (5L o)l (ol asgome (slasSUge ol ol s SIS (gt sl (2S5 L (29> (55,0 (et

A il 3y 81 )y el (gla gl £45 5 (SsSa Jelse o yiee 31 S (Histocompatibility Complex

5 oot i dox il lagslony (S Ml pas 5 Ml 13 1) s JgSlse ol slacilyly (30 (2lyen (gdanite Cllas

L HLA " MHC dLAJ_l-I 2l pod gl (goaxio Gldllas idlS dad (b bl 6d)S" (5155 esles sl glaws

Ll sl 5 1 plojls 055 (o (o)l Gl (1531 (slop s So J| Sty o 208 3 9 ol s

ol 55 3l Sy pS (250 3 Cgmen )3 [, HLA-B¥15:02 Ll oy (42 (6,806 s pll (FDA)

VY iedl s &)l il (glayg iS5 Lincoumos ) |y olalllae ool plosl (5868 (slaol j3 (S5 sl oglis 25,8 slagiy Lol
AN ol )b St ol 2 ohag 4 Glpl Cunen > Cllllae (pl & @uiS— (0 Sty Lo (gt oy by rlpls 5l (o 59905
255 pll 35 051

ol 0t )55 18l 5,15
ol 4zl Jlo ol 255 Colos 2o

o oyl 4y olciw! oguis
Jafaryazdi R, Fallahpour M, Khoshmirsafa M, Samei A, Yardoost A, Mohammadi Sardou M, Fateh M, Seif F.
Relationship between hypersensitivity of drugs and major histocompatibility (MHC) molecules. Razi J Med Sci.
2020;27(10):14-23.

wawl 43 )5 o y9u0 CCBY-NC-SA 3.0 s galloo SIHT (w piand s yg004y allite ¢yl plituisl™

V¢


https://orcid.org/0000-0003-1275-2157
https://rjms.iums.ac.ir/article-1-6636-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-27 ]

Razi Journal of Medical Sciences. 2020;27(10):14-23.  http://rjms.iums.ac.ir

\e21PaN 40 AjisiaAIuN ued|

[ Review Article

Relationship  between  hypersensitivity of drugs and major
histocompatibility (MHC) molecules

Rokhsareh Jafaryazdi: Department of Medical Genetics and Molecular Biology, School of Medicine, Iran University of
Medical Sciences, Tehran, Iran

Morteza Fallahpour: Department of Allergy and Clinical Immunology, Hazrat Rasoul Akram Hospital, Iran University of
Medical Sciences, Tehran, Iran

Majid Khoshmirsafa: Department of Immunology, School of Medicine, Iran University of Medical Sciences, Tehran, Iran
Azam Samei: Department of Laboratory Sciences, School of Paramedical Sciences, Kashan University of Medical Sciences,
Kashan, Iran

Ayda Yardoost: Department of Pharmacy, School of Pharmacy, Tehran University of Medical Sciences, Tehran, Iran
Mohammadreza Mohammadi Sardou: Department of Allergy and Clinical Immunology, Hazrat Rasoul Akram Hospital,
Iran University of Medical Sciences, Tehran, Iran

Mohsen Fateh: Department of Immunology and Allergy, Academic Center for Education, Culture, and Research, Tehran
Farhad Seif: Department of Immunology and Allergy, Academic Center for Education, Culture, and Research, Tehran
(*Corresponding author) farhad.seif@outlook.com

Abstract

. . . . Keywords
Hypersensitivity to drugs is a group of adverse drug reactions whose side effects y

can even be fatal worldwide, and in most cases, despite the huge investments and Adverse Drug Reactions,
extensive research that has been done in the production of drugs, it causes the drug
to be discarded. Adverse drug reactions (ADRs) are generally divided into two
categories: A and B. Type A reactions are predictable and dose-dependent, but type Complex,
B adverse drug reactions are unpredictable and dose-independent, sometimes
accounting for up to 20% of all adverse drug reactions, including severe drug
allergies. It is due to the immune system (drug allergy) or reactions without HLA

immune intervention. ADRs of type A, also known as adverse pharmacological

drug reactions, occur for two reasons: the first, dose changes or pharmacokinetics

that cause changes in reactions related to efficacy or detoxification. The second, a

change in the structure of the target that leads to a change in the drug's propensity

for it or to a new flow of reactions due to the binding of the agonist to the target

receptor. In contrast, adverse drug reactions of type B are caused by severe drug

allergies due to allergenic or non-allergenic mechanisms of the immune system or

its mediators such as histamine. The molecules of the major histocompatibility )

complex (MHC) are one of the most important factors in how and what is the Received: 23/09/2020
variety of immune responses in different people. Numerous studies have reported Published: 22/12/2020
the association of some variants of these molecules in the presence and absence of

certain diseases, including malignancies and autoimmune diseases. Over the past

decade, several studies have been performed on the association of MHC or HLA

alleles with drug hypersensitivity syndromes (DHS), which promises to be able to

diagnose and identify high-risk patients and thus may prevent the development of

DHS, which seemed previously unpredictable. In 1989, a study was performed on

patients in southern China taking allopurinol for skin rashes, with a strong positive

association between HLA alleles, class AW33 and B17/BW58, and a negative

association with the A2 allele. These findings indicate that the genetic background

in dermal drug reactions is associated with and not associated with some MHC

Major Histocompatibility
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class I and II molecules. In 2007, the Food and Drug Administration (FDA)
recommended a screening test to determine the HLA-B*15:02 allele in high-risk
populations before carbamazepine. In 2011, a genome-wide association study
(GWAS) of the Nordic and Japanese populations found that the Stevens-Johnson
syndrome/toxic epidermal necrolysis (SJS/TEN) and drug reaction with
eosinophilia and systemic (DRESS) diseases observed in carbamazepine-associated
patients were associated with the 31:01 HLA-A*allele. In 2013, a study of black
African populations reported the association of the HLA-C*04:01 allele with
SJS/TEN and the HLA-DRB1*01:02 and HLA-B*58:01 alleles with Nevirapine-
induced hepatitis. In 2015, researchers applied chemical modifications using in
silico methods to abacavir to create a molecule that retains its antiviral activity;
meanwhile, being able to bind to HLA-B57: 01 and activate T cells. In 2018, a
study was performed on the Taiwanese and Malaysian populations on the
association of HLA-B*13:01 allele with severe cutaneous adverse drug reactions
(SCAR) induced by dapsone antibiotic, which showed a positive association of this
allele with DRESS phenotype. In 2019, a study of variants predisposing individuals
to drug-induced liver injury (DILI) found that a missense polymorphism that causes
tryptophan to be replaced by arginine in the PTPN22 gene was most associated
with this phenotype and strongly associated with DILI due to the use of the
antibiotic co-amoxiclav in patients with European ethnicities, and the probability of
developing DILI in this population is twice as high in people who, in addition to the
mentioned polymorphisms, are also carriers of HLA-A*02:01 and DRB1*15:01
predisposing alleles. Genetic differences in different races necessitate these studies
in different populations and countries. Therefore, based on a review of the
literature, we suggest that these studies should be performed in the Iranian
population, especially in allergic diseases.
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