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Brief Reports 

Anaphylactoid 
reaction to pentastarch Gerard J. McHugh FANZCA 

Purpose: To report a probable anaphylactoid reaction to pentastarch, a low molecular weight hydroxyethyl 
starch (HES) colloid solution. 
Clinical features: Following a closed head injury, an 18-yr-old male was admitted to the Intensive Care Unit. 
Therapy was directed towards control of intracranial pressure (ICP) and maintenance of cerebral perfusion pres- 
sure (CPP). In the first 12 hr after admission, he had received 2500 ml polygeline (Haemaccel| Hoechst 
Marion Roussel Ltd.) and a dopamine infusion (up to 10/ag.kg-'.min-') titrated to achieve a mean arterial pres- 
sure (MAP) of 280 mmHg. Subsequent failure to achieve the target MAP resulted in commencement of a nora- 
drenaline infusion (2.67 ~g'min-'), and rapid administration of 500ml pentastarch (Pentaspan| DuPont 
Pharmaceuticals). During the HES infusion, marked hypotension (MAP < 60 mmHg) developed associated with 
marked truncal urticaria. The hypotension was resistant to escalation of noradrenaline to 36 /~g'min-' 
Haemodynamic stability was rapidly restored and maintained with adrenaline boluses (total 450 gg) and infusion 
(I .67 Hg'min-'). The remainder of the patient's ICU and hospital stay was unremarkable. A serum tryptase 
drawn in the first 40 rain of the reaction was not elevated. Other biochemical markers were not assayed. Skin 
testing has not been carried out. 
Conclusion: The temporal relationship and clinical manifestations observed in this case, together with the resis- 
tance to inotropes/vasopressors other than adrenaline is highly suggestive of an anaphylactoid reaction to pen- 
tastarch. The diagnostic value of serum tryptase may be compromised when blood samples are drawn too early. 

Objectif : Rapporter une r&ction anaphylactofde probable au pentastarch, une solution collo'fdale d'hydroxy- 
~thyl amidon (HEA) de bas poids mol&ulaire. 
Aspects diniques : t~, la suite d'un traumatisme cr-~nien fermi, un homme de 18 ans a &~ admis aux soins 
intensifs. Le traitement institu~ avalt pour but le contr61e de la pression intracr~nienne (PIC) et le maintien de la 
pression de perfusion c&~brale (PPC). Durant les premi&es 12 heures apr& I'admission, il a re~u 2500 ml de 
polygeline (Haemaccel| Hoechst Marion Roussel Ltd.) et une infusion de dopamine (jusqu'~ 10 jug'kg -~'min-') 
tittle de fa~on ~ maintenir une pression art&ielle moyenne (PAM) 280 mmHg. 15ncapacit~ ~ maintenir la PAM 
vis& a entra?n~ la mise en route d'une infusion de noradr~naline (2,67/ag.min-') et I'administration rapide de 500 
ml de pentastarch (Pentaspan| Dupont Pharmaceuticals). Durant I'infusion de HEA, une hypotension sfiv&e 
(PAM < 60 mmHg) est apparue, associ~e ~ un urticaire tronculaire important. I'hypotension a r&ist~ ~ une aug- 
mentation de la perfusion de noradr~naline jusqu'~. 36/~g-min-'. La stabilit~ h~modynamique a ~t~ rapidement 
r&ablie et malntenue avec des bolus d'adr~naline (450/ag au total) ainsi qu'une infusion (I,67/ag.min-'). Le reste 
du s~jour du patient aux soins intensifs et ~ I'h6pital a ~t~ sans particularitY. Un &hantillon de sang pr~lev~ durant 
les premieres 40 minutes de la r~action a montr~ des valeurs normales de tryptase s&ique. Les autres marqueurs 
biochimiques n'ont pas ~t~ ~valu&, et des ~preuves cutan~es n'ont pas &~ r&lis~es. 
Conclusion : La r~action pr~sent~e par ce patient, de par ses manifestations cliniques ainsi que du moment de 
sa survenue, associ~e ~ une r&istance aux inotropes/vasopresseurs autres que I'adr~naline, sugg&e fortement 
une r~action anaphylactoide au pentastarch. La valeur diagnostique du dosage s&ique de la tryptase peut &re 
compromise par un pr~l~vement sanguin trop h~tif. 
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H YDROXYETHYL starch (HES) solutions 
are frequently used for plasma volume 
expansion. Pentastarch (Pentaspan| 
DuPont Pharmaceuticals) and hetastarch 

(Hespan| DuPont Pharmaceuticals) have both been 
available in New Zealand. Amongst other differences, 
the former has a lower weight-average molecular weight 
than the latter (250,000 versus 480,O00 ). All HES solu- 
tions share the characteristic of a low incidence of aller- 
gic reactions compared with gelatin and dextran 
solutions. ~ Whilst previous reactions to hetastarch have 
been infrequently reported) -4 even fewer reports of 
reactions to any of the lower molecular weight (MW) 
starches have been published to dateY s A case report of 
a severe reaction to the lower MW HES pentastarch is 
presented here. 

Case report 
An 18-yr-old male was involved in a road traffic crash. 
He sustained a closed head injury, facial/scalp lacera- 
tions and a compound fracture of the distal right tibia. 
Upon arrival at hospital, he was haemodynamically 
stable, with a Glasgow Coma Scale of 9 (E2, V3, M4). 
There was no clinical or radiographic evidence of any 
other injury. His trachea was intubated and mechani- 
cal ventilation was commenced. A CT scan of his head 
confirmed traumatic brain injury with moderate cere- 
bral oedema, widespread petechial haemorrhages and 
a shallow right frontoparietal subdural haematoma 
(maximum depth 5 ram) with minimal (<3 mm) mid- 
line shift. A CT scan of his chest and abdomen 
revealed no abnormality. He received 1000 ml polyge- 
line (Haemaccel| Hoechst Marion Roussel Ltd.) to 
maintain circulatory stability. 

He was transferred to the intensive care unit (ICU). 
His treatment included sedation (morphine and mida- 
zolam intiision, titrated up to 10 mg.hr q of each), 
mechanical ventilation with controlled hyperventilation 
(target PaCO 2 of 30-35 mmHg) and circulatory sup- 
port directed at maintaining cerebral perfusion (target 
mean arterial pressure 280 mmHg). He was taken to 
the operating theatre for orthopaedic treatment of his 
tibial fracture, and then returned to ICU. In response to 
circulatory instability during the first 12 hr of his admis- 
sion, he received a further 1500 ml polygeline and a 
dopamine infusion titrated to 666.7 ~ag.min -1 (approxi- 
mately 10 lag.kg-kmin q) Subsequent failure to achieve 
the target mean arterial pressure (MAP) resulted in the 
commencement of a noradrenaline infusion at an initial 
rate of 2.67 lag.min -1, and administration of500ml pen- 
tastarch (Pentaspan| DuPont Pharmaceuticals) over 
15 min. During the HES infusion, the MAP decreased 
into the mid-fifties, despite rapid escalation of the nora- 

drenaline infusion to 36 pg.min q. Immediate exposure 
of the patient revealed marked urticaria in both axillae 
and over the lower abdomen and groins. There was no 
bronchospasm or erythema. An anaphylactic reaction 
was suspected, and the MAP was restored with three 
150 lag boluses of adrenaline. Low-dose adrenaline infu- 
sion (1.67 ~ag.min -l) was added to the continuing 
dopamine and reduced-rate noradrenaline. There was 
no further hypotension and the urticaria subsided com- 
pletely over the next three hours. The adrenaline was 
ceased after 12 hr. He was not given any further pen- 
tastarch, and there were no further allergic manifesta- 
tions. All other medications that had been administered 
before the reaction were subsequently readministered 
without any untoward events. 

A blood sample was drawn for serum tryptase with- 
in 40 min of the reaction. The exact time of the sam- 
ple was not recorded. The result returned at 0.3 ~ag.l q 
(normal < 5 lag.l-l). Assays for other serum markers of 
allergic reaction were not requested at the time of the 
reaction. 

The patient's subsequent course in ICU and hospi- 
tal was uneventful. Two further brain CT scans showed 
progressive resolution of the oedema. Inotropic and 
ventilatory supports were successfully weaned. His tra- 
chea was extubated after 12 days. He was transferred to 
the Rehabilitation Unit for treatment of his residual 
minor cognitive and memory impairments. 

Skin testing was not carried out as the regional ser- 
vice does not routinely test against colloids. The 
patient has been advised of his allergy, and has been 
furnished with a Medic Alert bracelet. 

Discussion 
The diagnosis of an anaphylactic reaction depends upon 
appropriate clinical manifestations, including hypoten- 
sion, bronchospasm,urticaria, erythema and GI symp- 
toms. A reaction to any colloid should be treated 
according to standard protocols as for other causes of 
anaphylaxis. The diagnosis can be supported by a range 
of acute biochemical markers including blood levels of 
tryptase, histamine and complement, and urinary 
methylhistamine levels7 The timing of these tests is 
important, and modifies their relative merits. Blood for 
histamine should be drawn within 10 min of the reac- 
tion. 7 Tryptase is more useful as it has a later peak, and 
allows blood sampling to be delayed until acute man- 
agement of the anaphylaxis is completed7 The "best" 
time for this test is one-two hours after the reaction, s In 
the reported case, the value of this test has been com- 
promised by having drawn the blood too soon, even 
though anaphylactoid reactions can occur without ele- 
vation of tryptase, s The lack of a suitable blood sample 
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thwarted a delayed request for complement levels. Skin 
testing was not  carried out as such testing for colloids 
has been advised to be of  little value.7, 9 All other con- 
temporaneous medications were subsequently readmin- 
istered without any untoward event. Accordingly skin 
testing to these agents to exclude them as a cause was 
unnecessary. 

The reported incidence o f  allergic reactions to HES 
varies between 0.058% and 0.085%. 1~,6 Varying formu- 
lations of  the lower MW starches have been implicated 
in only a few of  these reported reactions, 1,5 but this the 
first report o f  such events involving pentastarch. 

The mechanism of  allergic reactions to HES remains 
unclear. Hydroxyethyl starch per se has been shown to 
have very low immunogenicity. 1~ Starch infusions do 
not  cause histamine release. II Hydroxyethyl-starch- 
reactive antibodies have been demonstrated by ELISA 
techniques, 12 and it seems likely that non-IgE HES-spe- 
cific antibodies s and complement  activation 2 are 
responsible for the HES-related reactions. These HES- 
specific antibodies are likely to be only extremely rarely 
preformed in starch-naive subjects, 12 which is in keep- 
ing with the very low incidence of  allergic reactions. 
The low immunogenicity o f  HES also suggests that 
acquisition o f  the HES-specific antibody through previ- 
ous exposure is likely to be infrequent.  

All artificial colloid solutions can cause severe allergic- 
type reactions. 1,6,9 The temporal relationship and clinical 
manifestations observed in this case, together with the 
resistance to inotropes/vasopressors other than adrena- 
line suggest it to be an anaphylactoid reaction to pen- 
tastarch. A serum tryptase level taken within 40 min of  
the reaction was not elevated, and skin testing was not 
performed. There have been no previous reported reac- 
tions no this formulation of  HES. Vigilance and prompt 
treatment of  any anaphylactic/anaphylactoid reaction 
remain essential when using any of  the artficial colloids. 
Appropriate selection and timing of  acute blood sampling 
is required to assist in confirmation of  the diagnosis. 
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