
Case report

A 43-year-old male non-smoker was admitted to the intensive care
unit for mechanical ventilation for acute severe asthma. He had a
long history of asthma with repeated hospital admissions since his
childhood and had required mechanical ventilation on seven pre-
vious occasions. He had a history of hypertension and angina pec-
toris, weighed about 110 kg and had developed cushingoid features
due to the use of steroids.

He was commenced on inhaled bronchodilators, i. v. amino-
phylline infusion and enteral prednisolone 30 mg/day. Sedation
was provided by i.v. infusions of fentanyl and propofol. By day 6
following admission, he was improving and his ventilatory support
had been decreased to synchronised intermittent mandatory venti-
lation (SIMV) and pressure support of 20 cm H2O. The patient did
not have a central venous access at that time. However, he was
noted to have a low urinary output with concentrated urine, had
been in negative fluid balance for the previous 48 h, and was there-
fore thought to be hypovolaemic.

A fluid challenge with 200 ml of 6% Pentastarch (Haes-steril ±
Fresenius AG) over 20 min was therefore commenced. Within
60 s, the patient's heart rate increased from 128 to 147 min�1, he
became flushed and small weals appeared all over his body, espe-
cially the trunk. His blood pressure decreased from 150/80 mmHg
to 130/70 mmHg. The infusion was stopped and chlorpheniramine

10 mg, ranitidine 50 mg and hydrocortisone 100 mg were given in-
travenously. Despite this, the patient became progressively more
dyspnoeic and his respiratory rate increased to 60 breaths min�1.
The SIMV rate was increased to 12 breaths min�1 but there was
minimal gas exchange and his peripheral saturation decreased to
67% in spite of 100% oxygen. The patient was disconnected from
the ventilator and manual ventilation attempted with a Mapleson
`C' circuit. This proved difficult and, at this stage, the heart rate
was 150 min�1 and blood pressure 110/70 mmHg. Adrenaline
0.5 mg was given subcutaneously and 6 mg of midazolam given in-
travenously followed by fentanyl 100 mg and rocuronium 50 mg,
and oxygen saturation improved to about 95%. There were no fro-
thy secretions from the endotracheal tube.

The patient was then reconnected to the ventilator with a FIO2
of 1.0, tidal volume of 0.6 l and respiratory rate of 6 min�1. The
peak airway pressures were reaching 60 cmH2O and nebulised sal-
butamol was commenced. Arterial blood gas analysis at this point
showed PaO2 25.86 kPa, PaCO2 11.48 kPa, pH 7.232, HCO3 35.4
and BE + 3.7. The airway pressures gradually decreased to
35 cmH2O over the next 2 h. The PaCO2 decreased to 7.6 kPa after
6 h. The patient was sedated and ventilated overnight and weaned
from the ventilator over the next week. The results of blood sam-
ples taken 2, 4 and 12 h after the incident are shown in Table 1.
There were no significant changes in the white cell count, haema-
tology, coagulation profile and biochemical parameters. Plasma
histamine and urinary methyl histamine levels were not measured.
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Abstract The use of synthetic col-
loids for resuscitation and volume
replacement is common in the in-
tensive care unit. Although adverse
reactions have been reported to col-
loid solutions, the incidence of se-
vere reactions to the starch deriva-
tives is low. We report a case of an
anaphylactoid reaction to pentas-
tarch (200/0.5) in a young asthmatic
who received it as a fluid challenge
in the intensive care unit. The pa-
thogenesis and implications of such
a reaction in an asthmatic are dis-
cussed.
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Discussion

Hydroxy ethyl starch (HES) compounds are synthetic
polymers derived from amylopectin, a branched poly-
saccharide polymer. The properties of HES are directly
related to the size and the molar substitution ratio (the
number of hydroxyethyl groups per mole of glucose).
Pentastarch (Haes-steril ± Fresenius AG) is a 6 % low-
er weighted average molecular weight compound
(200,000) in 0.9 % saline with a molar substitution ratio
of 0.5 as against Hespan (DuPont Pharma) which is a
higher weighted average molecular weight compound
(450,000) with a molar substitution ratio of 0.7. Non-an-
tigenicity and lack of association with histamine release
are proposed as the main advantages of HES [1].

A number of studies [2±4] have shown that the starch
derivatives are relatively safer in terms of adverse reac-
tions when compared to the other colloid plasma substi-
tutes. Ring and Messmer [3] found an incidence of
0.006 % of moderately severe anaphylactoid reactions
to HES when compared to 0.017 % for dextran. Laxe-
naire et al. [3] found only one moderately severe ana-
phylactoid reaction to 6 % HES (1 in 2136 patients),
which was the lowest in a study involving 19 593 patients
which compared it with gelatin, dextran and albumin.
But the degree of substitution of the solution was not
specified. Severe anaphylactoid reactions to the higher
weighted average molecular weight starch derivatives
like Hespan have been described before [5] and it has
also been shown that preformed antibodies against
HES do exist, with a very low incidence, but do not nec-
essarily produce anaphylaxis [6]. To our knowledge,
serious adverse reaction to 6 % pentastarch (200/0.5)
has not been reported in the literature.

Patients with allergy and atopy have an exaggerated
response to chemical mediators released during adverse
reactions. Asthmatic patients invariably suffer severe
refractory bronchospasm during allergic reactions,
whereas only 40% of other patients exhibit features of
bronchospasm [7]. The incidence of allergy, atopy and
asthma in patients who undergo anaphylactic reactions

is 3±5 times that of non-reacting controls [7]. Asthma is
associated with a reduced efficiency of the endogenous
catecholamine release [7] and this may contribute to
the increased severity of the reaction.

The major hazard of bronchospasm is barotrauma.
Ventilation should be initiated at a slow rate (less than
6 min�1) with the maximum possible expiratory time,
and hand ventilation may be necessary if desaturation
occurs with intermittent positive pressure ventilation.
If the airway resistance exceeds the elastic recoil of the
lungs and chest wall, then expiration will not occur and
manual assistance during expiration by squeezing the
lateral chest wall at the end of expiration has been re-
ported as life-saving [8].

Adrenaline was given subcutaneously in this patient
for several reasons. The patient was haemodynamically
stable during the episode but had a history of angina
pectoris and was on a nitroglycerin spray for this.
Adrenaline would have been used intravenously if he
had become hypotensive. The subcutaneous route has
been advocated in standard texts [9] and the i. v. use of
adrenaline has been suggested as a cause of ventricular
fibrillation when used in anaphylaxis [10]. The reason
proposed is that adrenaline consolidates the aggregates
formed due to antigen antibody reactions and agglutina-
tion of plasma proteins in the microcirculation by vaso-
constriction and reduced left heart filling occurs second-
ary to occlusion of the pulmonary capillaries. Coronary
perfusion is secondarily reduced leading to ventricular
fibrillation. The i. v. route should therefore be confined
to patients with severe cardiovascular compromise.

Elevated mast cell tryptase has been consistently
shown to be both highly sensitive and highly specific
for the diagnosis of anaphylaxis. The raised mast cell
tryptase levels at 2, but not 4 h during the incident and
the normal levels of IgE and complement levels indicate
a non-immune mechanism of the allergic reaction in this
patient. Although the records do not indicate that the
patient had received Haes-steril before, it is difficult to
rule out this possibility due to repeated previous admis-
sions to hospital. Elevated levels of C-reactive protein
are very non-specific as they can be increased due to
the illness itself.

Measurement of histamine release due to drugs and
studies with histamine infusion show a correlation be-
tween cardiovascular, cutaneous and subjective symp-
toms but not bronchospasm [7]. Although an elevation
of plasma histamine level is diagnostic of anaphylaxis,
it is often difficult to demonstrate. This is due to the
fact that the levels are raised only transiently and sam-
pling needs to be carried out within 10 min of the event,
during which time resuscitation is a priority. Moreover,
the need for the meticulous handling and storage of spe-
cimens and the lack of routine assays makes measure-
ments difficult. At the same time, the absence of a rise
in levels does not exclude the involvement of histamine.
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Table 1 Results of immunological parameters at various time in-
tervals from the initial reaction

Parameter (normal range) Time interval

2 h 4 h 12 h

C-reactive protein (0±10 mg × l�1) 96.1 68.1 99.0
IgG (7.0±16.0 g × l�1) 3.42 2.77 2.81
IgM (0.5±3.0 g × l�1) 0.27 0.23 0.22
IgE (0±120 KU × l�1) 113 ±a ±a

C3 (0.7±1.7 g × l�1) 1.65 1.37 1.48
C4 (0.13±0.43 g × l�1) 0.28 0.25 0.25
Mast cell tryptase (2±14 ng × ml�1) 16.1 4.9 3.9
a not measured



Urinary methyl-histamine is probably more helpful as
the level rises more slowly and remains elevated for a
longer time, but this is not consistent [7].

Pentastarch is widely used for intravascular volume
expansion in the intensive care unit. The sudden unanti-
cipated occurrence of severe adverse reaction demands

immediate intervention to prevent potential complica-
tions. When such a reaction occurs in a patient with
pre-existing bronchospasm, it can pose problems in
maintaining ventilation and oxygenation. The possibili-
ty of such a reaction should be borne in mind when these
colloids are administered.
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