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Op o v 8 (&erum sickness)

A Serum sickness 8 Serum sickness is the prototypic example of the Gell and Coombs "type III" or immune_
complex-mediated hypersensitivity disease. The reaction requires the presence of the antigen, coincident with
antibodies directed against the antigen, leading to the formation of antigen-antibody or immune complexes.
These should normally be cleared by the mononuclear phagocyte system, although if this system is not
functioning well or is saturated by the immune complex load, then excess immune complexes may form in the
circulation and deposit in tissues or form directly in the involved tissues. Immune complexes may deposit
Prefe_rentlally in joints because the synovial endothelium is fenestrated (with more permeable pores or slits) and
hus is more accessible to proteins and protein complexes, although the reason that immune complexes tar?et
specific tissues is not well-understood. Once deposited, the presence of immune complexes in parenchyma
tissues triggers an inflammatory response.

ASerum sickness is a type Il hypersensitivity reaction, also known as immune
complex mediated hypersensitivity disease, r_esultlnﬁ_ from the administration of
foreign protein, serum or nonprotéin medications. This reaction requires a
foreign antigen of a specific size or SﬁeC_IfIC physiological components that can
stimulate the immune system to synthesize specific antibody against the antigen.
Symptoms dev_elop 1 to 2 weeks after initigitrodution to the antigen (as this
primary immunization causes IgM antibodies to develop around# days later,
and IgG antibodies appear a few days after IgM).
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Af . . Who gets serum sickness?
s h . ASerum gickness typically followed
Ans ~ >h S 5 VR AT expos urB 10 foreign, non -human

- h h h - + proteins, espgcially antivenogs and
Al G >0 antitoxins made in horsg, e.g.,
rattlesnake antivenom used In the

USA. More recently, reactions have

A < <h ¢ h been rer[])orted with the increasing
R > 1 ' Sh =7~~~ _ -~ useoft moglobulin and
. _ . - ~ chimeric monoclonal antibody thera
Ap s >, hi s A hot st py (biological response agents ).
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Alnfliximab

Lev Lichtenstein, 2 Yulia Ron'? Shmuel Kivity: ¢ Shomron Ben-Horin: ¢ Eran Israeli- ¢ Gerald M. Fraser 2 Iris Dotan: ?Yehuda
Chowers: ¢ Ronit Confino-Cohen: fand Batia Weiss g|nfliximab-Related Infusion Reactions: Systematic Review. J Crohns Colitis. 2015

Sep: 9(9): 806i 815.

M Corominas,1 G Gastaminza,Robera Hypersensitivity Reactions to Biological Drugsvestig Allergol Clin
Immunol 2014; Vol. 24(4). 21225
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Lichtenstein%20L%5bAuthor%5d&cauthor=true&cauthor_uid=26092578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ron%20Y%5bAuthor%5d&cauthor=true&cauthor_uid=26092578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kivity%20S%5bAuthor%5d&cauthor=true&cauthor_uid=26092578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ben-Horin%20S%5bAuthor%5d&cauthor=true&cauthor_uid=26092578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Israeli%20E%5bAuthor%5d&cauthor=true&cauthor_uid=26092578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fraser%20GM%5bAuthor%5d&cauthor=true&cauthor_uid=26092578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dotan%20I%5bAuthor%5d&cauthor=true&cauthor_uid=26092578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chowers%20Y%5bAuthor%5d&cauthor=true&cauthor_uid=26092578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Confino-Cohen%20R%5bAuthor%5d&cauthor=true&cauthor_uid=26092578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weiss%20B%5bAuthor%5d&cauthor=true&cauthor_uid=26092578
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4558633/
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A Plan of investigation and management:
1) Given the history suggestive at least in part of
w- " . k < <8 With: ~ < anlgEmediated reaction, undertaking skin

Infliximab biosimilar and Etanercept,
she developed immediate@yspnoea
and hoarseness suggestivelgE
mediated anaphylaxis but in additior
developed fever, rash and arthralgia
over subseguent days suggestive of
serum sickness (type Il
hypersensitivity).

testln? with Infliximab and Etanercept would be
useful..

2) This patient is likely to require énsitisation
with anti-TNF agents given her steroid resistance
and intolerance of MTX arfsulphasalazine

3) Another option prior to proceeding to
desensitisations try other antiTNF agents such
as Adalimumab or Golimumab.

Finally, there is an intriguing case report of a
patient with Crohn's disease and known
mammalian food aIIergﬁ/_ who developed first
dose anaphylaxis to Infliximab duel _
antibodies to aIPhG&aI_ determinants Present in
the Fc region of Infliximab)Chitnaviset al JACI
Pract201/. Should your patient have a history of
meat allergy, may | suggest testing alpdelIgE
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Infliximab Adalimumab Golimumab Etanercept Certolizumab J
Structure Monoclonal Monoclonal Monoclonal P75TNFR/Fc PEGylated
antibody antibody antibody fusion protein humanised Fab
fragment
e i i T 1nNB BYyJ{ 1 nl/B ¢
Molecular weight 150 150 150 150 95
Haglf(—?i?g (days) 8-10 10-14 12+ 3 3 14
Dosing route and Iv every 8 weeks Sub-cut every Sub-cut monthly Sub-cut weekly Sub-cut every
frequency following loading 2 weeks 2 weeks

at weeks 0.2 and 6
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Bone scan:

multiple riblessions
of the anterior ribs.

Most likely fractures
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Costochondritis is the medical term for inflammation of the
cartilage that joins your ribs to your breastbone (sternum). This § N
ﬁlreablls known ?_s tht_e cost?chocrl\?rr]al JOlLﬁ:arttltlﬁgeb |sdt0L_JghI bdu_t ~Causesg of costochondritis

exible connective tissue found throughout the body, including in . . - :
the joints between bones. It acts as a shock absorlér, cushioningflammation is the body's natural response to infection
the }oints. Costochondritimay improve on its own after a few "itation or injury. it's not known exactiyhy the

weeks, althouglit canlast for several months or more. The costochondral joint becomes inflamed, but in some
condition does not lead to any permanent problems, but may ~ Cases it's been linked to:

sometimes relapse. A severecoughing whichstrains your chest area
Tietze's syndrome A an injury to your chest

Costochondritisnay be confused with a separate condition called physical strain from repeated exercise or sudden

Tietze's syndrome. Both conditioms/olveinflammation of the exertion you're nousedto, such as moving furniture
costochondral joint and can cause very similar symptoms. But _ a _ ) _ _
Tietze's syndrome is much less common aftdn causes chest A an infection,includingrespiratory tract infectionsand
swelling, which may last after any pain and tenderness has gone. wound infections

Costochondriti@lso tends to affect adults aged 40 or over, :

whereas Tietze's syndrome usually affects young adults under 4%.}’-"9” and _teattc your chestt_mov?hs in and out 20| to 30
As the conditions are very similar, most of the information ollmes afm{nu teH an .O.V(tfr Ime this motion can lead to
belowalso applies to Tietze's syndrome ISComiort in these joints

Signs and symptoms of costochondritis Diagnosing costochondritis

A When the costochondral joint becomes inflamed, it can result H}you have symptoms of costochondritis, a GP will

sharpchest pairand tenderness, which may develop graduallyPfobably examine and touch the uEper chest area
- . around your costochondral joint. They may ask you whe
or start suddenly. The pain may be made worse by: and whére Vour Bam occurs and 100K at your reent

A a particular posturesuch as lying down medical history. Before a diagnosis can be confirmed,

. .__some tests may need to be carried out to rule out other
A pressure oryour chest, such as wearing a seatbelt or hugging possible causes of your chest pain.

someone
A : : : A 1If no other condition is suspected or found, a
deep breathing, coughing and sneezing diagnosis otostrochondritismay be made.

A physical activity



https://www.nhs.uk/conditions/chest-pain/
https://www.nhs.uk/conditions/cough/
https://www.nhs.uk/conditions/respiratory-tract-infection/
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Adverse drug reactions: definitions, diagnosis, anc
management

lvor Ralph Edwards, Jeffi€yAronson Publishaa The Lancet 2000

We define an adverse drug reaction as "an appreciably harmful or unpleasant
reaction, resulting from an intervention related to the use of a medicinal product,
which predicts hazard from future administration and warrants prevention or
specific treatment, or alteration of the dosage regimen, or withdrawal of the
product." Such reactions are currently reported by use of WHQO's Adverse Reaction
Terminology, which will eventually become a subset of the International
Classification of Diseasesiverse drug reactions are classified into six types (with
mnemonics): doseaelated (Augmented), nordoserelated (Bizarre), doseelated

and time-related (Chronic), timerelated (Delayed), withdrawal (End of use), and
failure of therapy (Failure)Timing, the pattern of iliness, the results of
Investigations, andechallengecan help attribute causality to a suspected adverse
drug reaction. Management includes withdrawal of the drug if possible and specific
treatment of its effects. Suspected adverse drug reactions should be reported.
Surveillance methods can detect reactions and prove associations.



Adverse drug reactions

Allergy? Sideffect? Intolerance?

Volume 42, No.1, January/February 2Pages 126
https://www.racgp.orqg.au/afp/2013/januaryfebruary/adverdrig-reactions/

Table 2. Terminology of adverse drug reaction mechanisms

Classification Mechanism

A . R PR | -

Allergy (= hypersensitivity) Immunologica

Side-aect Pharmacologica

Intzlerance (= sensitivity) Pharmacclogical plus susceptibility; unknown

Other terms

- N . - b1 - . P .
|diosyncrasy Genetic susceptibility to adv

i)

re

L1 E]

drug resction
e =ohe L

Pseuda-allergy Varnous mechanisms — mimics allergy

Toxicity® Excess dosage

Interaction® Drug combinations

© Mot further discussed in this aricle



http://www.racgp.org.au/afp/2013/januaryfebruary/
https://www.racgp.org.au/afp/2013/januaryfebruary/adverse-drug-reactions/
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Classification of adverse druqg reactior

ATypeA reactionsare predictable from
the known pharmacology of the druc
and often represent an exaggeration
of the known primary and/or
secondary pharmacology of the druc

AType B ADRare bizarre reactions
that are unpredictable from the
known pharmacology of the drug an
show no apparent dosgesponse
relationship.

ATypicagy, typed ADRs have been
labelled as host independent (i.e. nc
dependent on genetic factors).

ences Vol.22 No.6 June 2001

Review TRENDS in Pharmacological Sci

Genetic susceptibility to adverse
drug reactions

Munir Pirmohamed and B. Kevin Park

Via ovT.l

Table 1. Characteristics of type A and type B adverse drug reactions

Characteristic Type A Type B
Dase depandancy Usually shows a good Mo simple relatlionship
ralatiorship
Prediclable from krown Yes Mol usually
pharmacology
Hasl factors Geralic factors might be Dependent an (usually
impoartant uncharacterized) host
faclors
Frequency Common Uncarmimion
Sevarily Variable, but usually mild  Variable, proportionately
Fiore Severa
Clinical burden High morbidily and low High maorbidity and
rmartalily rmarialily
Overall proparlion of adverse  B0% 20%
drug reaclions
Firsl delection Phases -l Usually Phase IV,
pecasionally Phasa 111
Animal maodsals Usually reproducible in Mo kriam animal modeals
animals

O |



Table 2. Cytochrome P450 enzyme gene

Table 3. Phase Il drug metabolizing enzyme gene polymorphisms and
putative adverse drug reactions

polymorphisms and putative adverse drug reactions Phase |l enzyme Drug Adverse reaction® Refs
P450 Drug? Adverse Refs Plasma butyrylcholinesterase Succinylcholine Prolonged apnoea 35
enzyme reaction N-acetyltransferase Sulfonamides Hypersensitivity 36
CYP1A2 Typical Tardive 14 Amonafide Myelotoxicity
antipsychotics dyskinesia Procainamide SLE
CYP2C9 Warfarin Haemorrhage hvdralazi ’
Tolbutamide Hypoglycaemia 13,15 . y r_a E_ZIHE-.
Phenytoin Phenytoin toxicity 1somazt
CYP2C19 Mephenytoin Meurotoxicity 13 Thiopurine methyltransferase  &-Mercaptopurine, Myelotoxicity, treatment- 37
Diazepam Prolonged azathioprine related second tumours
CYP2D6 Antiarrhythmics :jﬁ::lhur:ias 13.16.17 Dihydropyrimidine Table 4. Pharmacogenetic defects in enzymes that lead to undesirable
B-Blockers Bradycardia dehydrogenase pharmacodynamic adverse effects®
Tricyclic Confusion UDP glucuronosyl transi | Enzyme defect Drug Adverse reaction
antidepressant 141 ) ) _ _ )
Opioids Dependence aAbbreviation: SLE, systemi Glucose-6-phosphate Primaguine, sulfonamides, Haemolytic anaemia
Phenformin Lactic acidosis : - dehydrogenase deficiency  dapsone, nitrofurantoin
Perhexilene Hepatotoxicity Methaemoalot )
CYP3A4  Anti-leukaemic  Treatment-related 18 reductase?deﬂ Table 5. HLA and adverse drug reactions*®
Alt is important to note that although Porphobilinoge ~ (Pr13 Adverse reaction HLA association

1 1 1 1 deaminase de ; T i
the focus of this review Is genetic e intermi [ e T as Dt 3

. . . . ozapine granulocytosis ] ’
sources of variation, environmental porphyria) | 0 Aoramulocytonts o B bon
faCtO rS S U C h aS d I Sease y al CO h O I y Acetyicholines Gold Proteinuria, dermatological reactions, DR3
smoking and diet might also be Jhaspreanem thrombocylopania

1 1Fr 1 H Hydralazine SLE DR4
significant sources of variability and e _

. evamisole Agranulocytosis B27
mlght predOmlnate. Indeed, the Oxicam Toxic epidermal necrolysis A2, B12
environment might interact with the Penicilamine  Penicillamine toxicity OR3

enetlc facto rS and elther |ncrease Or Sulfonamides Toxic epidermal necrolysis AZ29, B12, DR7
7 aThe list of HLA associations is not exhaustive. Importantly, most of these findings are based on
e C re ase th e ”S k Of an A D R . single studies, and therefore do need replication. Table is adapted from Ref. 35.
BAbbreviations: HLA, human leukocyte antigen; SLE, systemic lupus erythematosus.




MULTIPLE DRUG INTOLERANCE SYNDROI

AMultiple drug intolerance syndrome is defined as having greater than 3 or more
unrelated drug intolerances or allergies. Based on medical record data, about 2 to
5% of the population that uses health care may have multiple drug intolerance
syndrome in North America and Europe, with higher rates seen in hospitalized
patients.

AMultiple drug intolerance syndrome is more likely to oceith increasing ages
the number of lifetime drug exposures increases. It is more commademmales
and in individuals being treated forgher numbers of different specific health
conditions

AMultiple drug intolerance syndrome can appear in patients with true allergies as
have been reported in patients allergic to penicillin and quinolones antibiotics.

AAll individuals with multiple drug intolerance syndrome should be evaluated by
an allergist / immunologist



Table 6. Indications for referral to a clinical immunology and allergy specialist

Drug allergy history uncertain and/or allergic reaction occurred in the distant past

AND
Indication to use the drug to which the patient is thought to be allergic and alternatives are not

available or not optimal

OR
For consideration of desensitisation, where drug allergy history is definite or confirmed but there is

a strong indication to use the drug
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Euoxapt ot w TOADU

KaAwc¢ ipBate otnv wotooeAida tou Kunplakol Opyaviopou Touptopol

AVaKaAOWTE £va vnoi e TTAOUOIC ITORICE KAt TIOAMORO, YELKITO UTIEPOXES SHTIERIEG TIOU GaIg TTEPIEVRUY. VO TIC GTTOAUOETE. AV mipoypapipaTiéers Tagitr omyv Kinpo, éAa 6oa
xperleare yiaver oXeMGoETE 10 TEALK-TAEDI oag eivon £5W amyigTooeAidba Tou KOT.
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