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INTRODUCTION 

Itching is an unpleasant somatic sensation on the 
skin that leads to scratching. Chronic itching (last-
ing more than 6 weeks) is the most common symp-

tom in dermatology. It can occur with or without visible 

various systemic diseases may be accompanied by 
itching. Pruritus also accounts for approximately 5% 

Drug-induced pruritus can be acute (lasting a few 

days after it. It can be localized or generalized and 

may resolve soon after discontinuing the therapy or 
can persist for months in some cases. The pathogen-
esis of drug-induced itch depends on the causative 

There are many other potential mechanisms for its 

The most important groups of drugs that could be as-
sociated with itching are presented in Table 1. Only 
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Abstract. Drug-induced pruritus is a common problem in daily medical practice. Many 
drugs can cause pruritus after systemic or topical administration, but often the exact mech-
anism underlying the pathogenesis of itching caused by drugs remains unclear. Therefore, 
the diagnosis and treatment of drug-induced pruritus are challenging. In the present review, 
the current knowledge of the most common medications inducing itch with or without skin 
rash and their underlying mechanisms is summarized. Opioids can cause pruritus, es-
pecially if they are administered intrathecally. Some antineoplastic agents can frequently 
cause intense pruritus due to immune-related cutaneous reactions (immune checkpoint 
inhibitors) or via triggering hypersensitivity reactions (taxanes) in cancer patients. Recently, 
it was found that MAS-related G protein-coupled receptor X2 (MRGPRX2), expressed on 
mast cells in humans, is responsible for drug-induced non-histaminergic pruritus and pseu-
doallergic reactions.
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a few groups of them have been extensively studied 
-

Pruritus can also occur after the topical application of 
-

Morphinomimetics-induced pruritus

Morphinomimetics are prescribed for the treatment of 
acute and chronic pain. One of the common adverse 

opioids can cause this unwanted symptom that ap-
pears in 2-10% of patients treated with oral opioids 

administered epidurally or intrathecally. The highest 
frequency (up to 100%) of itching is associated with 
intrathecal morphine administration. Itching is most 

likely due to the high number of opioid receptors in 

-

The main mechanism associated with opioid-induced 

in the skin by various morphinomimetics cannot be 
ruled out. The modulation of the serotonergic path-
way and the involvement of prostaglandins and his-

action for causing itching is likely the dorsal horn of 
-

lateral injection of morphine into this region caused 

Although neuraxial opioid-induced pruritus can be 
easily treated due to the clear mechanisms of its oc-

-

Table 1. Summary of common medications with a higher frequency of pruritus

Medication group Mechanisms of pruritus Incidence
Opioids
Antimalarials

-

Deposition of HES in small peripheral nerves or 

Cephalosporins
Macrolides
Tetracyclines

Statins

-

 
 
 
 
 
 

Very common 

Cytostatics:
 Tamoxifen
 

Acronyms: 
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-

-
tively attenuates intrathecal opioid-induced pruritus 

-
-

dansetron for women with morphine-induced pruritus 

have been tried with varying success in alleviating 
itching due to opioids. It was shown that preoperative 
use of gabapentin prevents itching induced by intra-
thecal application of morphine in patients undergoing 

possibilities for the prevention of pruritus include the 
reduction of the dose of morphinomimetics adminis-
tered in combination with anesthetics like sufentanil 

-
cient analgesia with minimal itching.

Pruritus induced by antimalarials 

is a prototypical nonhistaminergic pruritogen. It can 
cause itching in 60-70% of the African population. 

-
-

more than 48 hours after the last dose in almost half 
of the cases. It mainly occurs in young people (under 

-
ized. There are also reports of itching after the use of 

The pathogenesis of chloroquine-induced pruritus is 

since it primarily occurs in the black-skinned popu-
lation. The role of pharmacogenomics is supported 
by the fact that patients with glucose-6-phosphate 

those who experience itching as a result of the drug 

the symptom’s occurrence in malaria patients is the 
-

(a part of the basal forebrain) has a modulatory role 
in the chloroquine-induced pruritus through local in-
creased GABA and an inhibition of non-GABAergic 

-
-

cent experimental data suggested that adenosine 
triphosphate-sensitive potassium channels are pos-

chloroquine-induced itching is a result of a multifacto-
rial physiological mechanism.

Pruritus induced by hydroxyethyl starch

blood plasma substitutes. The use of HES can be 
-
-
-

but it was well documented as an adverse drug reac-
tion only in the early 1990s. The incidence of HES-

Itching can occur even with the infusion of small 

cumulative doses are associated with a higher fre-
-

ing most often manifests as crises lasting from 2 min-

-

without preference. Due to the severe persistent 
HES-induced pruritus and the limited options for its 

-

The pathogenesis of HES-induced itch is still not 
-

ronal deposition of HES leads to direct activation 
of pruritic nerves. The deposition of HES has been 
found in the form of intracellular vacuoles in skin 

-
sition of HES in the nerves persists for more than 17 
months. It is believed that these colloid deposits may 

-
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improvement in HES-induced itching. Glucocorticoids 

study found a good response to 0.05% topical capsa-

patients respond favorably to orally administered na-

reduction in the sensation of itching in some patients 
after UV-exposure for several weeks. Despite these 

methods for treating HES-induced pruritus to date. 

Pruritus and immune-related cutaneous  
reactions induced by checkpoint inhibitors
The use of humanized monoclonal programmed cell 
death 1 (PD-1) (pembrolizumab and nivolumab) and 

-

checkpoint inhibitors as antineoplastic agents is rap-
idly increasing in the treatment of advanced solid 
malignancies.  Cutaneous immune-related adverse 

induced by anti-cytotoxic T-lymphocyte-associated 

-

and vitiligo-like hypopigmentation/depigmentation. 
Complications of existing skin lesions can also ap-

itching can occur at any time during treatment but 

the beginning of administration of immune-check-

Pruritus due to drug-induced allergic reactions

frequently induce hypersensitivity reactions (HSRs) 
-
-

posure to these drugs. Paclitaxel-treated patients de-
velop mainly cutaneous allergic reactions compared 

-

HSRs occur after multiple chemotherapeutic cycles 
and a time necessary for the development of IgE sen-

It is well known that the IgE-mediated or T lympho-

-

-
mon chemotherapeutics. 

drug-induced mechanisms is of great importance 
for the treatment strategies. Immune-mediated and 
drug-induced skin allergic reactions could be con-

Pruritus due to drug-induced pseudoallergic 
reactions
Various FDA-approved peptidergic drugs can cause 

-

a release of a low amount of histamine but a large 

was recently found that MAS-related G protein-cou-

histaminergic pruritus and pseudoallergic reactions 

induced MRGPRX2-mediated anaphylactoid reac-

such as rocuronium and atracurium could lead to 
perioperative IgE-independent anaphylaxis by acti-

infusion of vancomycin has led to pruritus in most of 
the patients enrolled in a recent study via non-im-

Drug-induced pruritus is a common problem in daily 
medical practice and physicians must be aware of 

some therapeutic agents could lead to immediate lo-
-
-

receptor exhibits a promising potential as a novel 
therapeutic target for pruritus and drug-induced injec-

CONCLUSION

pathogenesis of itching caused by drugs remains 
-
-

and pruritus is not so well established. Patients may 
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the risk of deterioration of the disease being treated. 

of drug-induced pruritus challenging. 
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