
Pharm-04A8 Describe briefly the side effects and complications of heparin 
therapy. 
 
Background 
 
Heparin is an anionic mucopolysaccharide, commonly used as an anticoagulant 
 
Two common preparations: 

- unfractionated heparin (UH) – MW 5 ~ 25 kDa 
- low molecular weight heparin (LMWH) – MW 4 ~ 8 kDa 

 
Side effect = unwanted harmful actions of a drug 
 
Side effects 
 
Side effects of heparin are related to both dose and duration of therapy 
 
(1) Haemorrhage 
Due to excessive dose of heparin 
 
Mechanism – UH binds to ATIII, which ↑inactivation of factors Xa, IIa as well as 
factors XIIa, XIa and IXa 
UH also inhibits platelet aggregation 
 
UH effect is unpredictable + has narrow therapeutic window 
∴ need to titrate slowly + monitor using APTT 
UH may be reversed with protamine 
 
LMWH slightly more predictable but cannot be reliably reversed using protamine 
 
Complications ! e.g. intracerebral and gastrointestinal haemorrhage 
 
(2) Heparin induced thrombocytopaenia and thrombosis syndrome (HITTS) 
2 types ! type I and type II 
 
Type I (30 ~ 40% with UH) 

- non-immune mediate 
- occurs within 4 days of starting UH 
- usually not associated with thrombosis 
- self-limiting 

 
Type II (5% with UH) 

- IgG mediated (forming IgG-platelet factors 4 (PF4)-heparin complexes) 
- usually 5 ~ 14 days after starting UH 
- marked thrombocytopaenia (< 50 × 109/L) 
- associated with thrombosis 

 
Complications ! e.g. intracerebral haemorrhage, venous thromboembolism 
Risk of HITTS higher with UH than LMWH 



(3) Hypotension 
Usually associated with rapid intravenous administration 
Mechanism – direct vaso + venodilatation 
 
(4) Osteoporosis 
Associated with prolonged UH administration 
 
(5) Alopecia 
Associated with prolonged UH administration 
 
(6) Anaphylaxis 
Especially associated with bovine preparations of heparin 
 
Examiner’s comments – 71% of candidates passed this question. 
 
The question specifically requested the candidate to address the side effects of heparin 
therapy. Detailed accounts of the mode of action of heparin were frequently included 
however only in those answers where this information was related to the mechanism 
of side effects were these of value. 
 
To obtain a pass in this question, it is necessary to recognise that side effects can be 
predictable and dose related, eg bleeding or idiosyncratic such as heparin induced 
thrombotic thrombocytopenic syndrome. Particular reference to intercurrent 
pathology and drug interactions was valuable. 
 
Although many candidates commented on APTT measurement, its significance 
relates to the narrow therapeutic range and unpredictable effective dose of 
heparin; few candidates mentioned this, differentiating the mechanism of platelet 
effects is important in view of therapeutic and prognostic implications. 
 
Most candidates were aware of alopecia and osteoporosis as side effects, frequently 
not mentioning the situations in which these occur. Mention of low molecular 
weight heparins were appropriate, however comparisons often were omitted. 
 
Many candidates gave a fairly detailed account of complications of protamine 
therapy, which was not asked; the requirement for protamine might better be 
perceived as a disadvantage of heparinisation, particularly at high doses. 
 


