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Absfract .  In a retrospect ive invest igat ion of  the per iocl
1970-1979, 478 reports on cases of  dextran- induced
anaphylactoid/anaphylact ic  react ions (DIAR) were found.
In 458 of  these dextran was judged to be the causat ive
agent.  The number of  uni ts of  dextran 40 and 70 used
dur ing  th i s  decade  was  313  598  and  I  051  668 ,  respec t i ve l y .
Dur ing the last  f ive years,  when report ing of  severe ad-
verse drug Teagt iDn) was mandalory.  lhe incidence of
severe ÙiAR per unri aú'minrìstered'was rJ.rJf 5",6 Ìór dex-
t ran 40 and 0.025 Vo for  dextran 70.  The incidence of
fata l  DIAR was 0.003% and 0.004%, respect ively.  We
found  a  maìe : fema le  la t i o  o f  1 .5 :  I  f o r  a l l  D IAR wh i le
for  the most severe DIAR th is rat io was 3 :  l .  The mean
age of  the pat ients was higher in severe than in mi ld
DIAR. Al lergic d isease did not  predispose for  severe
DIAR. Diabetes,  cardiovascular  and pulmonary diseases
and chronic inflammation were more frequent among the
pat ients who had suf fered the most severe DIAR. 22
react ions were character ized by fever and/or  shiver ing,
and in 19 of  these cases the react ion occurred af ter  in-
fusion of  more than one uni t  of  dextran.  Severe DIAR
occur af ter  infusion of  a few ml of  dextran.  Fatal  DIAR
dur ing anaesthesia occurred almost  exclusively in pa-
t ients under spinal  or  epidural  b lockade. A favourable
outcome of  resusci tat ion in DIAR wi th cardiac arrest
was possib ly promoted by the infusion of  large amounts
of  crystal lo id f lu ids.  We could nor show thar therapy wi th
steroids,  epinephr ine or  isoprenal ine inf luenced the out-
come. Fatal  DIAR occurred even af ter  infusion of  only
0.5- l  ml  of  dextran,  and we strongly advise against  the
use of  "b io logical  test-doses".

Dex t ran  i s  used  c l i n i ca l l y  fo r  p lasma vo lume ex -
pans ion ,  improvement  o f  b lood  f l ow  and  th rombo-
p rophy lax i s .  L i ke  o the r  co l l o id  i n fus ion  f l u ids .  dex -

t ran  may  e l i c i t  ra re  adverse  reac t ions .  The  c l i n i ca l
p i c tu re  o f  dex t ran - induced  anaphy lac to id /ana-
phy lac t i c  reac t ions  (D IAR)  ranges  f rom innocuous

sk in  man i fes ta t i ons  to  c i r cu la to ry  shock ,  some-

t imes  fa ta l .  I n  recen t  yea rs  an  inc rease  o f  the  num-

ber  o f  repor ted  adverse  reac t ions  to  many  d rugs ,

inc lud ing p lasma subst i tu tes,  has been observed,
ref lect ing either a true increase of reactions or an
improved repor t ing by phys ic ians (F isher ,  l9 l5
Furhoff,  1977). The reported incidence of DIAR
varies from 0.03 to 4.7 7o in dif ferent studies and
that of severe DIA_R fiqm_0_.QQ&te Ql5Ttr(Bauer &
Óstliag- ;q7$.' Scà.i,;':;;7 rg Xrtr-Ì, l-+2r, ,8-'-'-,6 r9

Messmer,  1977;  Furhof f  , l9 l7 ;  Gruber  et  a l . ,  1980) .
The aim of the present study was to determine

the incidence of severe DIAR based on the number
of dextran units used in Sweden over a ten-year
period, to elucidate the symptoms of adverse reac-
t ions to dextran and to search for characterist ical
cl inical data for patients reacting to dextran.

PATIENTS AND METHODS

Dextrun use

The number of  dextran uni ts del ivered f rom al l  hospi ta l
pharmacies to c l in ical  departments was k indly suppl ied
by the Nat ional  Corporat ion of  Pharmacies,  a federal
inst i tut ion responsible for  a l l  drug dist r ibut ion in Sweden.

Reports on udv,erse drug reuc'tions

Case reports on adverse react ions to dextran were col-
lected f rom: l )  the Sect ion for  Adverse Drug React ions,
Department of  Drugs,  Nat ional  Board of  Heal th and Wel-
fare;  2)  Pharmacia AB, Uppsala,  manufacturer  of  a l l  dex-
t ran used in Sweden; and 3)  the Swedish Drug Insurance,
establ ished 1978. In addi t ion,  some cases previously not
reported were found at  var ious hospi ta ls dur ing the in-
vest igat ion.

Af ter  prel iminary evaluat ion of  the completeness of
the reports 64 hospi ta ls were contacted wi th requests for
copies of  hospi ta l  records.

ln 426 of  the 478 cases copies of  complete hospi ta l
records or  d ischarge notes were avai lable for  the assess-
ment.  In the remaining 52 cases the avai lable reports
were suf f ic ient  for  a val id evaluat ion.

Data were transferred to a proforma which was adapted
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Table I.  Churuc' ler i .st ic '  syntptom.\ ir t  t le-rtrun-in-

ducctt unuphylut ' tr t i t l  lunuphl ' luct i t '  reuctir tr ts
(DIARl o.f '  diJf 'erent grudes o. l '  sevcri t t  ( tr tot l i . f iet l

f iom Ri t tg ,  19781

Grade of
sever i ty  Character is t ic  symptoms

I I I

I V

Skin mani fèstat ions ( f lush,  erythema,
u r t i ca r ia ) .  Lumbar  Pa in

Mi ld to moderate hypotension (Lowest
recorded BP >40-60 mmHg depending on
durat ion).  Gastro intest inal  d isturbances.
Resp i ra to ry  d i s t ress

Severe hypotension,  shock
(BP <40-60 mmHg).  BronchosPasm

Cardiac and/or  respiratory arrest
Fatal  react ion

for  computer analysis.  The fo l lowing data were registered

for  each case report :  Dextran preparat ion used: pat ients '

age and sex:  date of  suspected adverse react ion;  Swedish

county;  main diagnosis according to chapter in WHO

classi f icat ion ( lCD 1966).  concomitant  d iseases and con-

di t ions;  concomitant  long-term medicat ionl  ear l ier  in-

fusion of  dextran and previous history of  adverse react ion

to dextran;  medical  indicat ion for  dextran administrat ionl

type ofanaesthesia dur ing adverse react ion;  type ofopera-

t ion dur ing adverse react ionl  symptoms of  the adverse

react ion;  volume of  dextran given and t ime elapsed f rom

start  of  dextran infusion to the f ì rst  symptoms of  adverse

react ion:  tota l  volume of  dextran givenl therapeut ic meas-

ures:  compl icat ions to therapy:  laboratory analyses;

c l i n i ca l  cou rse .

C lus.siftr:ut iort und ussessme nt ttf '

udv ersc reucl ittrts

Adverse  reac t ions  were  c lass i f i ed  as  to  t ype ,  sever i t y

and  causa l  re la t i onsh ip  to  dex t ran .  Cases  w i th  symptoms

suggest ive of  DIAR were div ided into grades of  sever i ty .

Table L A separate group of  react ions character ized by

the appearance of  fever and/or  shiver ing could be ident i -

hed.  Other react ions wi th unspeci f ic  symptoms were

classi f ied as nt iscel laneous.  The causal  re lat ionship t t l

dex t ran  rvas  c lass i f i ed  as  e i the r  l i ke l y  o r  non- l i ke l y .  I n

order to be c lassi f ied as l ikely other causes of  the reac-

t ion should not  be evident ,  and for  DIAR grades I I I -V '

i f  a serum sample drawn before the react ion was avai lable.

the t i t re of  dextran-react ive ant ibodies measured wi th

passive hemagglut inat ion should be elevated (DRA-ph

>256 .  Hed in  &  R ich te r ,  1982) .

Stut is t icuI  unulv.ses

Ch i -square  tes t  and  F isher ' s  exac t  tes t  were  used  fo r  the

s ta t i s t i ca l  ana lyses .

R E S U L T S

A total  of  I  36-5 266 uni ts of  c l in ical  dextran (dex-

tran 70 and 40) were del ivered to c l in ical  dep:rr t -
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ments in  Sweden 197(J- -1979.  We found 47f ì  repor ts

on adverse react ions in  connect ion wi th  dext ran in-

fus ion.  I  70 cases were repor ted to  the F lea l th

author i t ies  a lone.  I  l6  cases were repor ted to

Pharmacia  AB a lone,  and 176 cases were repor ted

to both.  The annual  number  o f  repor ts  are shown in

F ig .  l .  F ive cases were repor ted to  the Swedish

Drug Insurance,  but  on ly  two of  these were re-

por ted to  th is  ins t i tu t ion a lone.  Four teen cases were

found not  prev ious ly  repor ted to  the ins t i tu t ions

ment ioned above.

C lussi. f icut iort

In  458 of  the 478 cases dext ran was judged to  be

probable  or  poss ib le  cause of  the repor ted react ion

(Table  I I )  and thus denoted as causal  re la t ionsh ip

l ike ly .  Thei r  a l lo tment  to  dext ran 70 (Macrodexs)

or  dext ran 40 (Rheomacrodex io)  fbr  the years  1915-

1979 is  g iven in  Table  I I I .  There were more reac-

tions reported during 1975-1979 (316) than 1970-

1914  (149 ' t .  p<0 .001 .  The  i nc idence  o f  seve re  D IAR

(grades I I I+ lV+V)  per  un i t  o f  dext ran admin-

istered was 0.008 7c for the f irst and 0.022 7o for the

last  f ive  years .

In  20 of  the 478 cases dext ran was not  cons idered

to be the causat ive agent ;  the causal  re la t ionsh ip

is  therefore denoted as non- l ike ly .  Table  I I .  These

20 cases are exc luded f rom the fo l lowing presenta-

t ion o f  resu l ts .  In  the four  fa ta l  cases.  another  ca l lse

of  death than DIAR was ver i f ìed a t  autopsy.

No cases of  rena l  compl icat ions were repor ted.

8 c 0 0 r t l 0  s r c d i s i l l e r l t h e u l h o r i l i 0 s o n U = l l l l  l o  P h e r m a c i a  o n l l = l  t o  t o r h = I

70 7r' 72 73 74 '7ó 76 '77 '78 79

Fig.  I .  Adverse react ions to dextran in Sweden 1970-

1979 .  Number  o f  annua l  repor t s  to  Hea l th  au tho r i t i es .

manu fac tu r -e r  o r  bo th ,  n :462 .
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Table I l .  Adyer.sc rcuctiort.s to de.r i l -un in
t\'pes o.f reuctitttt.s urtd grude.s of'st'yeritt'
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sv'eden I970-I979. Cuusu| relu| ion.ship to de-rn-un.fur dif f 'erent

DIAR, grades of  sever i ty
Causal  re-
lat ionship I ì I I I I V

Fever/  Miscel la-
shiver ing neous Total

L ikely
Non- l i ke l y

Total

80
I

8 l

r52
^

l ,s6

n 2
I

l t 3

28
A

J I

458
20

478

6 l
I

62

22
A

26

3
5

8

Two cases of  haemorrhagic  compl icat ions were
repor ted.  one was c lass i f ied as non- l ike lv .

G e o gru p lt i c u I tl i.s t ri htr t iort

The number of reports from dif ferent counties in
Sweden were c lose ly  re la ted to  sa les f igures in  the
corresponding areas.

C lu.sterin g

Occas ional  c lus ter ing o f  adverse react ions a t  cer -
ta in  hospi ta ls  or  dur ing a  cer ta in  shor t  t ime per iod
occurred severa l  t imes dur ing the invest igat ion
period. We found no seasonal variat ion apart from
a low inc idence dur ing vacat ion t ime in  summer.
A few doctors  were respons ib le  for  a  comparat ive ly
large number  o f  repor ts ,  i r respect ive o f  where in
the count ry  they were work ing at  the moment .

Se.r uncl ugc

A sex dif ference was found with a male_f.emale
rat io  o f  1 .5  :  l .  For  the most  severe react ions
(g rades  IV+V)  t h i s  r a t i o  was  3 :  l ,  p<0 .001 ,  F ig .  2 .
The mean age of the dextran reactors was found
to be higher the more severe the reaction had been.
p<0 .001 .  as  shown  i n  F ie .  2 .

Muin t l iu t lnos is

The main d iagnoses were non-mal ignant  gast ro in_
test ina l  d iseases in  84 cases,  var ious types of  in_
jur ies  in  79.  geni tour inary  d iseases in  71.  card io_
vascular diseases in 62, musculoskeletal diseases in
51 ,  neop las t i c  d i seases  i n  51 ,  obs te t r i c  cond i t i ons
in  l9  and var ious other  d isorders  in  the remain ing
4l  cases.  DIAR of  d i f ferent  grades of  sever i ty  were
evenly  d is t r ibuted in  the var ious d iagnost ic  groups,
except  that  a l l  s ix  pat ients  wi th  d iabetes as main
d iagnos is  suf fered severe react ions.  p<0.02.

C oncom it u nt di s e tts e.s

The major  concomi tant  d iseases noted are shown
in Table  IV.  A h igher  inc idence of  card iovascular
d isease (p<0.01) ,  pu lmonary d isease (p<0.05)  and
chron ic  in f lammat ion (p<0.05)  was found among
patients who had suffered cardiac arrest or fatal
react ions (grades IV+V)  than among pat ients  who
had on ly  had mi ld  react ions (grades I+ l l ) .  L iver
c i r rhos is ,  drug a l lergy and d iabetes.  when found as
a concomi tant  d isease,  were evenly  d is t r ibuted
among these groups.  A h is tory  o f  a l le rg ic  c l isease
inc lud ing bronchia l  as thma was present  more of ten
in  pa t i en t s  w i t h  m i l d  D IAR (g rades  I+ l l )  t han  i n
pa t i en t s  w i t h  reac t i ons  o f  g rades  IV+V .  p<0 .05 .

Table l l l '  At lvet"se reuCtit tn's to t le.rt t 'un in Streden t975-t979(r 'utrsul rclut ionslt ip t ikelt .1. T1,pe.t. . f ' reuc.t irr t
untl  grucles o. l 'severit t '  in relut ion to t lc.rtrun prepurutiort.s
Incidence (%) within brackets

DIAR. grades of  sever i ty
Dextran
prep.

No .  o f
uni ts I VI I II I

Fever/  Miscel la-
shiver ing neous Total

Dx 70

Dx 40

Total

488 '7 48

r59 008

64'7 756

263

53

3 1 6t 4

ltt

a 1

1 -
-', I69

78

82

12

94

5 l

l 0

6 l

I  24 (0.01-5 )
9 ' 1

2  r  ( 0 . 0 1 1 )

44

145 (0 .022)
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Table ly. Ach,er-se reuctiot ls to dextrun ir t  Stt,eclen t970-t979. Types o. l ' reuc't i r t t t  trnt l  grucle's o. l ' .severiÍ f  in

relt t t iort to cottcotnitunÍ di s euses

DIAR, grades of  sever i tY

I VI I II I

Fever/  Miscel la-
shiver ing neous Total

Cardiovascular  d isease
Diabetes
Pulmonary disease
Liver c i r rhosis
Chronic inflammation
Al lergic d isease
Drug allergy

22 20
'l 1

7 4
0 l

2 t  1 5
2 r' 7 0

1 8  5 1
3 5
2 8
t 2

l8 4'7
8  1 6
) /

33
^
4
I

J-'t

l 3
1 2

2
I
0
0
0
0
0

t+

0
0
0
4
1
0

r 5 0
2 l
25
5

1 3 8
4l
3 l

C o nc' o m i t u rt t nt e di c' tr t i tt tt

An average of  2 .2  drugs per  pat ient  was taken by

194 pat ients ,  whi le  172 pat ients  had no concomi tant

long-term medication. For 92 patients information

is  lack ing.

P r e v i o tt.s tle r tr u n i n.ffu s i tt rt

Six patients had previously been treated with dex-

t ran.  One of  these poss ib ly  exper ienced a DIAR in

connect ion wi th  the prev ious in fus ion a lso.  For

274 cases i t  could be ascertained that they had pre-

v ious ly  never  been t reated wi th  dext ran,  whi le  for

the remain ing 178 cases th is  cou ld  not  be deter -

mined.

I n tl i c' tr t i o rt .fl t r tl e x t r u n u tl rn i rt i s t r u t i rt tt

The meclical indication for dextran infusion in the

458 pat ients  wi th  DIAR was s ta ted to  be thrombo-

embol ic  prophy lax is  in  226 cases.  b lood vo lume

replacement  in  133,  improvement  o f  microc i rcu la-

t ion in 64, and various other specif ied indications

in  12 cases.  In  23 cases the ind icat ion was not

s ta ted.  B lood vo lume rep lacement  was a more

f requent  ind icat ion in  severe DIAR (grades I I I+

IV+V)  t han  i n  m i l d  D IAR (g rades  I+ l l ) ,  ( 37  and

25% respect ive ly ;  p<0.05) .  No s ign i f icant  d i f -

ference could be detected between the other indica-

t ion groups as to the distr ibution of DIAR of dif-

ferent grades of severitY.

Atttt c st h c si tt ttncl .e ur g e rv

The number  o f  DIAR seen dur ing var ious types of

anaesthes ia  are shown in  Table  V.  DIAR in  re la t ion

to  operat ion is  shown in  Table  VI .  A larger  pro-

por t ion o f  severe react ions occurred dur ing an-

aesthes ia  (p<0.001)  anc l  surgery  (p<0 '01)  than in

non-anaesthetized and non-operated patients'  re-

spect ive ly .  Fata l  react ions dur ing anaesthes ia  oc-

curred a lmost  exc lus ive ly  in  pat ients  under  ep idura l

o r  sp ina l  anaes thes ia .

The type of  surgery  per formed when DIAR oc-

curred was genera l  surgery  in  54 cases,  uro log ica l

procedures in  32,  or thopaedic  operat ions in  26,  and

gynecolog ica l  or  obstet r ic  operat ions in  l7  cases '

The f ive fatal reactions that occurred during opera-

t ion were a l l  in  pat ients  undergo ing prosta t ic  sL l l ' -

gery .  Otherwise the d is t r ibut ion o f  DIAR of  d i f - -

ferent grades of severity was similar for dif ferent

types of  surgery .  In  pat ients  under  anaesthes ia

an average number of 3'2 dif ferent drugs had been

given before DIAR,  most  o f  which for  the induc-

t ion o f  anaesthes ia .

D . r l n n  { 0

D . r l n n  7 0

f tar [  ! ! r
n r l . r  5 5  5 8  0 ?  6 5  7  I

F . m r l , s  1 7  5 9  5 l  6 2  7 l

Fis.  2.  Adverse react ions to dextran in Sweden 1970-

1979, causal  re lat ionship l ikely.  Types and grades of

sever i ty  in re lat ion to dextran preparat ions,  sex and mean

age.
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Table Y. Adyer.sa rettc' Í ion.s
re lu I i o tt to u tt u e.s t lt e s itr

Adv e r.s e re uc' I iott s t o

to tle.rtrun irt Sv,eden 1970-1979. Types

cle.rtrun in Sy,eden 1970-1979 257

o.f'reuc'tion ttntl grudes o.f' severity irt

DIAR, grades of  sever i ty

I VI I II I
Fever /  M isce l l a -
shiver ing neous Total

84
1 2

l2l

0 0
0 0
0 l

1 9
I

25

t 4
0
I

7 2 0 2 4
2 1 2

18  31  39

Epidural  or  spinal  anaesthesia
Local  anaesthesia
General  anaesthesia

Al l  types of  anaesthesi i i
No anaesthesia
Unknown

Total

0
2 l

I

22

l 5
l - )

0
28

65
A 1
t -

5

n 2

27
50

-t

80

64
87

I

t52

45
l 6
0

6 l

I
2
0
a
J

217
231
l 0

458

SIntptotrt .s

Symptoms of  DIAR inc luded a l lerg ic  sk in  mani -
fes ta t ions ( f lush,  ery thema,  ur t icar ia ,  con junct i -
vi t is, Quinckes oedema, pruri tus etc.) in l57o of the
patients. Respiratory symptoms ranging from sl ight
dyspnoea to severe bronchospasm were observe<J
in 36Vc. gastrointestinal symptoms (nausea, vom-
i t ing)  in  23 cZ.  and pa in  in  the back or  abdomen
in 7% of  the pat ients .  C i rcu la tory  symptoms were
observed in  78 Va of  the DIAR repor ted.  ln  927o
of  severe DIAR,  symptoms other  than c i rcu la tory
were observed and a l l  fa ta l  DIAR were assoc ia ted
wi th  a t  least  one anaphy lact ic  symptom of  the types
ment ioned above.

Fever and/or shivering were the predominant
symptoms in  22 cases,  Table  I I .

Lutenc'y

Table  VI I  shows the in terva l  between s tar t  o f  the
dextran infusion and the f irst symptoms of aclverse
react ion as wel l  as  the vo lume of  dext ran in fused
before the f irst symptoms appeared. The t ime inter-
va l  was shor ter ,  p<.0.02,  and the vo lume smal ler ,
p<0.0002,  wi th  increas ing sever i ry  o f  the DIAR.
Of  the 28 fa ta l  react ions 27 occurred wi th in  5  min-
utes from the start of the infusion and 25 occurrecl

when less than 25 ml of dextran had been infused.
In  three cases a "b io log ica l  tes t  dose"  o f  on ly  0 .5-
I  ml  e l ic i ted the fa ta l  react ion.  The to ta l  vo lume
of dextran infused was general ly largel '  than the
volume infused before the f irst symptoms of DIAR
because of fai lure to immediately recognize the
cause of  the pat ient 's  condi t ion.

Nineteen of the 22 reactions characterized by
fever/shivering occurred after infusion of more than
one un i t  o f  dext ran.

T h e ru p e tt Í it' m e u s tt r e.s

ln 445 of the 458 cases the dextran infusion was
stopped as soon as i t  was felt  that the adverse
react ion cou ld  be re la ted to  dext ran.  In  s ix  cases
dextran was employed as a blood volume expander
in  the t reatment  o f  the c i rcu la tory  symptoms,  in
two cases inadver tent ly .  Other  therapeut ic  meas-
ures are shown in  Table  VI I I .  When compar ing
data from grade IV and grade V reactors we found
that more of the survivors had been treated with
in fus ion of  c rys ta l lo id  so lu t ions (89 and 68 Vo.  re-
spect ive ly ,  p  <0.05) .  No other  s ign i f icant  d i f -
ference between these two groups as to therapy
could  be detected.

Table Yl '  Advet"se reut ' t i t t t t 's to t le.rtr tut ir t  Sv'eden t970-t979. Types o. l ' reut ' t iort.s uncl grudes 9.1 set,eri t t  i t t
re lu Í io rt to ope ru Í iort

DIAR,  g rades  o f  sever i t y
Fever/  Miscel la-
shiver ing neous TotalI VI I II I

During operation
Not dur ing operat ion
Unknown

Total

0
2 l

1
I

22

5
,r- )

0

28

4 l
69
2

r 12

20
51

J

80

3-l
l t 4

I

152

27
34
0

6 l

l 3 t
320

7

458

I
2
0
J

r 7 - 833603
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Table Yl l .  A/r 'erse rcttct ion to t le.rn' trrt  i r t  Sx'eclen 1970-1979' Type's

reltttiort t6 t'olLtnte in.fir.setl ttnl time.fi'ttrtt stttrÍ rt.f'in.fùsirttt hc;lbrc.tir'st
of 'retrct i t tr t  t tnt l  grudes o. l '  sevarit t '  in

. \  \ '  t  t l  P  I .  )  t l t  t  t . l '  t  t  d t '  c  r ' s  t '  t '  (  (  t  (  I  i  (  )  |  t

DIAR, grades of  sever i tY

I VI I II I

Fever/  Miscel Ìa-
shiver ing neous Total

291
100
3 1
2 l
1-5

4,5 8

3 1 6'74

24
29
l-5

4,stì

0
0
2
1
0

J

0
0
a-')

l 9
0

22

0
0
I

2 l
0

22

100 71 46 25
4 3 2 4  1 0 3
5 8 2 0
0 0 0 0
4 3 3 0

1 5 2  n 2  6 1  2 8

106 85 52 2'7
1 ' 7 2 7 6 1
t 4  1 0 0
1 0 0 0
4 3 3 0

152 1t2 61 28

46
1 1

8
4
5

80

43
20
l l
I

80

Volrrma (ml)
<25
>25 :  <  100
> 100;  <500
>500
Unknown

Total

Time (min)

< 5
> 5 ;  < l o
>10 ;  <60
>60
Unknown

Total

0
0
0
-l

0

-)

Immunologic clutu

Serum samples from 130 patients have been ana-

lyzed for dextran reactive antibodies by passive

hemagglut inat ion (Hedin  & Richter ,  1982) .  In  32

cases analyses of  serum samples drawn pr ior  to

the reaction were performed. The results are

summar ized in  F ig .  3 '

B lood gus t tnu lys is

Results from arterial blood gas analysis were avai l-

ab le  in  69 cases.  Dur ing severe react ions a  pro-

nounced metabol ic  ac idos is  was regular ly  found,

even after administrat ion of sodium bicarbonate in

amounts judged as adequate for the patients condi-

t i on .

Re c' ot '  e rt ' ,  s e c1 tr e I  u e

A prolonged hospital izat ion was stated in 95 cases

(postponement  o f  operat ion.  pro longed recovery '

compl icat ions e tc . ) .  The h ighest  f requency was

seen in  severe non- fa ta l  react ions '  Sequelae oc-

curred in l2 cases: myocardial infarct ion in for"rr '

permanent severe brain damage in three and minor

bra in  damage in  three cases.

Major  compl icat ions to  therapeut ic  measures

were seen in  seven cases.  Pneumothorax requi r ing

chest  dra ins fo l lowing card iac massage and/or  in-

t racard iac in jec t ions occurred in  s ix  o f  these '

ln  the 28 fa ta l  react ions death occurred wi th in

two  hou rs  i n  2 l  cases '  w i t h i n  two  t o  14  hou rs  i n

three cases and af ter  more than 24 hour  in  the

remain ing four .  Autopsy had been per formed in  24

cases.  and the f ind ings were cons is tent  wi th  fa ta l

D I A R .

D I S C U S S I O N
I  r tc ' ide t rce

Dur ing the c lecade 1970-1979 the number  o f  annual

repor ts  on adverse react ions to  r r11 drugs to  the

National Boarcl of Health and Welfare has in-

creased,  F ig .  4 .  Never the less '  the annual  number  o f

repor ts  on deaths assoc ia ted wi th  drug use has

remained on a remarkably  constant  leve l '  Th is  has

been taken to indicate an overall high degree of
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Fig. 3. Titer of dextran reactive antibodies (DRA) meas-

u red  w i th  pass ive  hemagg lu t i na t ion  in  se rum samp les

taken before the react ion in pat ients wi th DIAR of  d i f ' -

ferent  grades of  sever i tY.  r t :32.
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Table VIII .  Atf i 'erse rertct i t tns to derÍrun in Sweclen t970-t979. Types of 'reuc't iort und grucles o. l 'set,eri t t
in relut ir tr t  tr t  t l terupeufic 'meusures, phurmuc'ologicul therupt,anctJluict therupl,

DIAR, grades of  sever i ty

VI VI I II I
Fever/  Miscel la-
shiver ing neous Total

Total  number

T lt er u pe ut it' m e 0 s u re s
Terminat ion of  dextran inf .
Oxygen
Control led vent i  la t ion
Intubat ion
Cardiac massage
Def ibr i l la t ion
Intracardiac in ject ion

P lt ur nr uc o I o g i c' u I t h eru pt,
Epinephr ine
Isoprenal ine
Cort icosteroids
Ant ih istamines
Other drugs

Fltrid therupt

Crystal lo id infusion
Col lo id infusion
Buffer infusion

22

1 9
I
0
0
0
0
0

l12

t 8  1 4 8  l n
| 40 '74

0 8 3 8
0 2 1 4
0 0 0
0 0 0
0 0 0

15280

0
0
0

20
7

1 7
a

t 9

t 9
a
J

l 6

48
6

93
24'7s

6 l

60
58
52
28
4-/
l 8
l 0

34
l 6
4 1
5

44

28

2'7
22
22
1 8
24
t 2
l 3

J

2
0
0
0
0
0
0

0
0
0
0
I

458

445
196
120
62
7 l
30
t )

t2l
3 l

256
59

216

4 1 5
0 2

t7  86
1 2 0

t 4  6 3

2t  85
2 1 6
0 9

277
6',7
92

97 54
36  l 0
22 45

0
0
2
0
0

1
0
0

report ing of fatal reactions to the authorit ies in
cont rast  to  the underrepor t ing o f  less ser ious ad-
verse reactions (Bótt iger et al.  ,  1979). Mandatory
report ing of fatal and serious adverse reactions
was introduced in 1974, which probably accounts
for part of the increase in the total number of re-
ports experienced during the last f ive-year period.
The number of annual reports on adverse reactions
to  dext ran has increased in  a  s imi lar  fash ion as
depic ted in  F ig .  1 .

During the period 1975-1919 rhe annual number
of reports on adverse reactions to dextran has
stabi l ized on a level of 60-70 reporrs/year. Thus,
i t  seems log ica l  to  use th is  per iod for  est imat ion
of  the inc idence of  severe DIAR.  These f igures
based on number of units, are 0.025 Tc for dextran
70, 0.0137c for dextran 40 and 0.0227c for both
types. These data represent a minimunt, since
some severe react ions may not  have been repor ted
and a l l  o f  the de l ivered dext ran un i ts  may not  have
been used. When comparing these incidence f igures
wi th  the resu l rs  o f  o ther  invest igat ions (Table  IX)
i t  must  be kept  in  mind that  inc idence f igures based
on un i ts  o f  dext ran obv ious ly  must  be lower  than
incidence f igures based on number of puÍients,

since many patients receive two or more units of
dextran during a hospital stay.

Prospective studies have shown that mild DIAR
are more common than severe ones.  In  the mul t i -
center  t r ia l  repor ted by Gruber  e t  a l .  (1980) ,  12 o f
22 DIAR were of  grade I .  The inc idence of  DIAR
with skin symptoms only cannot be assessed from
the present investigation both because of probable
underreport ing and because mild symptoms might
have escaped detect ion i .e .  dur ing anaesthes ia  and
surgery .  On the other  hand i t  is  qu i te  c lear  that

No of FATAL
CASES

i ' "
l-oo
lro
I
Io

Fig.  4.  Swedish Adverse Drug React ion Commit tee:
number of  annual  reports of  adverse react ions to a/ /  drues
and number of  reports on fata l  cases.
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Table lX. Incidenc'e of'sev'ere DIAR (grttde >lll) in different studies

Pro/retro-  Dextran
spect ive prepara-
study t ion

Incidence
(:%)

Calculut ions per put ient

Gruber  e t  a l .  (1980)
Ador jén,  Barna & Hargi taY (1978)

Bauer & Ost l ing (1970)

Calculations per unít dextrun

Ring & Messmer (197'7)

Ring & Messmer (1971)

Ljungstróm et  a l .  (1983)
Ljungstróm et  a l .  (1983)

P
R
R

P
P
R
R

| 993
6 365

t3 434

'70
'70

10

601'7s
40'70

40

34 621
51 261

488 748
159 008

0.25
0 . 1 2 6
0.030

0 . 0 1 7
0.002
0.025
0 . 0 1 3

rel iable incidence f igures for the infrequent severe

reactions cannot be derived from studies on small

number  o f  pat ients ,  e .g .  less than 10000.  Cluster ing

of reactions to certain geographical areas and/or

periods of t ime, as well  as dif ferently designed

studies, may well  account for the dif ferences seen

between the resu l ts  o f  Gruber  e t  a l '  (1980) ,  Ador jén

e t  a l .  ( 1978 )  and  Baue r  &  Òs t l i ng  (1970 ) '  The  i n -

cidence f igure for severe DIAR caused by dextran

70 in this study is of the same magnitude as the

results for dextran 60/75 in Germany reported by

Ring & Messmer (1977).

The indication for dextran 70 was thrombo-

embolic prophylaxis in 56 7c of patients with DIAR.

Thromboembolic prophylaxis with dextran 70 has

been recommended to be performed with the in-

fusion of 2-3 units over a period of 1-2 days (Ahl-

be rg  e t  a l . ,  1968 ;  L j ungs t róm,  l 9 l l ) .  Thus ,  i t  seems

val id  to  assume that  the average number  o f  un i ts

of dextran 70 per patient was between one and a

hal f  anc l  two.  Th is  means that  the inc idence of

severe DIAR der ived f rom the present  invest iga-

t ion is  equiva lent  to  0 .037 to  0 .050 7c per  pat ient

t reated wi th  dext l 'an 70.

For dextran 40 we found an incidence of severe

DIAR of  0 .0 l37o per  un i t  suppl ied.  A lower  f igure,

0.002 7c, reporfed by Ring & Messmer (1977) may

be due to cl i f ferences of treatment schedules for

e .g .  s t roke cases in  Germany and Sweden.  Im-

provement  o f  microc i rcu la t ion was the ind icat ion

for dextran infusion in 62 % of the patients with

DIAR af ter  dext ran 40.  Our  resu l ts  suggest  that  the

incidence of severe and fatal DIAR per patient is

of the same magnitude for dextran 40 and 70. There

is also no theoretical ground for any major dif-

ference.
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St,mptoms

The present investigation confirms that al lergic

sk in  mani festa t ions are predominant  symptoms in

DIAR and that  resp i ra tory  symptoms a lso are

common (Hedin, 1971 Ring & Messmer, 1911:.

Furhoff.  l9lT. DIAR occuring after infusion of

minimal amounts of dextran or instantaneously

after the start of infusion tend to develop to more

severe react ions (Hedin ,  1977;  Furhof f ,  l9 l7) .  l f

is noteworthy that in three fatal cases the reaction

was init iated by a "biological test dose" of only

0.5-1 ml. Severe reactions occurred after even

smal ler  vo lumes.  Our  present  concept  on the im-

munolog ic  mechanism of  severe DIAR (Richter

et  a l . ,  1981)  s t rongly  ind icates that  b io log ica l  tes t

doses should be avoided. In fact, a predisposed

patient may be more endangered by a test dose

than by a rapid infusion of a larger volume of dex-

t ran.

The adverse reactions characterized by fever

and/or  sh iver ing const i tu te  5% of  the repor ts '  The

typ ica l  pat ient  is  a  male who has to lerated the in-

fus ion of  severa l  un i ts  o f  c l in ica l  dext ran,  but

suddenly at the start of a subsequent bott le de-

ve lops h igher  fever  (40 'C) ,  ch i l ls  and somet imes

also s l ight  resp i ra tory  d is t ress or  ery thema.  The

symptoms disappear gradually after interruption of

the infusion, but may return immediately on start-

ing a new infusion of dextran. In the majori ty of

cases the dext ran un i t  caus ing the symptoms was

returned to the manufacturer with request for a

pyrogen test. These tests were performed both on

rabbi ts  and wi th  a  h igh ly  sens i t ive  L imulus lysate

(van Noordwijk & de Jong, 1916). They were nega

t ive on every  occas ion.  The pathomechanism ot

these react ions is  a t  present  uncer ta in .



Iclenti . f tcut iort o.f  the putient ut r isk

We confirm the f inding of Hedin (1911) and Ring
(1978)  that  a  h is tory  o f  a l le rg ic  d isease does not
pred ispose to  severe DIAR.  In  pat ients  wi th  grades
I+ l l  react ions a  h is tory  o f  a l le rg ic  d isease was
three t imes more frequent than in patients with
grades IV+V react ions.  Th is  is  in  agreement  wi th
Hedin (1977)  and Ring (1978)  who a lso repor ted an
overrepresentat ion o f  a l le rg ic  d iseases in  DIAR of
grade I .

An e lder ly  male pat ient  w i th  compl icat ing d is-
eases such as d iabetes,  chron ic  in f lammat ion,
card iovascular  and/or  pu lmonary d isease is  the
pat ient  most  a t  r isk  to  develop a severe DIAR.
Despi te  the fact  that  the c l in ica l  character is t ics  o f
the patient at r isk also f i t  the patient who is most
at  r isk  for  postoperat ive thromboembol ic  compl ica-
t ions, the r isk/benefi t  rat io is greatly in favour of
dex t ran  p rophy lax i s .

Bauer  & Òst l ing (1970)  emphasized that  dext ran
infusion should be started after the start of an-
aesthes ia  and operat ion in  order  to  min imize the
r isk  for  DIAR.  We found no ev idence that  pat ients
under  anaesthes ia  or  dur ing operat ion have a lower
inc idence of  severe DIAR in  re la t ion to  mi ld  DIAR
than non-anaesthetized patients. On the contrary,
severe DIAR were signif icantly more frequent in
pat ients  dur ing anaesthes ia  and operat ion.  Among
the patients who developed fatal DIAR under an-
aesthes ia  a l l  but  one were under  ep idura l  or  sp ina l
anaesthes ia .  Th is  is  in  cont rast  to  the o ther  groups
of  DIAR.  in  a l l  o f  which genera l  anaesthes ia  was
more common than reg ional .  A poss ib le  exp lana-
t ion might  be that  a  h igh sp ina l  or  ep idura l  b lock
wi l l  reduce adrenal  response to  shock (c f .  Kehle t .
1978) .  However ,  these types of  anaesthes ia  are
used preferably for patients who are bad r isks and
this may have inf luenced our f indings.

Puthomec'hunisnt

In an early study on DIAR a puzzl ing f inding was
that many patients who tolerated dextran had high
ti tres of dextran reactive antibodies (DRA) in their
sera (Jacobsson & Zsiga, 1958). It is now evident
that severe DIAR only occur in patients with ele-
vated DRA t i tres, and that these reactions should
be c lass i f ied as immune complex ( type I I I )  anaphy-
lax is  (Hedin  & Richter ,  1982) .  DRA may represent
cross-reacting antibodies induced by infect ion with
bacter ia  conta in ing po lysacchar ides wi th  ant igen ic
determinants  o f  dext ran.  DRA may a lso be induced
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by native dextran occurring in the gadtrointestinal

tract or ingested as a contaminant of sucrose. When
a predisposed patient with a high t i tre of DRA of
lgG c lass (Hedin  e t  a l . .  l9 l9 ;  Kraf t  e t  a l . ,  1982)
is  in fused wi th  c l in ica l  dext ran,  large nox ious im-
mune complexes may be formed with subsequent
activation of plasma enzyme systems and thrombo-
cytes lead ing to  c l in ica l  symptoms.  In  mi ld  DIAR
(grades I+ l l )  DRA are cons idered to  be of  minor
or  no impor tance.  The term "anaphy lacto id"  thus
seems appropr ia te  on ly  in  th is  category  where the
pathomechanism st i l l  remains unc lear .

T h erupe u tic' m e u.s ure s

Revenas et  a l .  (1980)  found very  h igh concent ra-
t ions of circulat ing catecholamines during ana-
phy lax is  induced by dog a lbumin in  monkeys.  Th is
may indicate that the inject ion of sympathomimetic
drugs dur ing therapy of  anaphy lax is  on ly  adds a
small  fract ion to an already high concentrat ion of
c i rcu la t ing catecholamines.  In  our  s tudy cate-
cholamine therapy has not  been shown to  have
contr ibuted to the favourable outcome in grade IV
compared to grade V reactions. Likewise. we found
no relat ion between the administrat ion of cort i-
costero ids and successfu l  resusc i ta t ion in  severe
DIAR.  However ,  in  th is  type of  re t rospect ive s tudy
the poss ib i l i ty  o f  detect ing a  va luable  therapeut ic
effect is l imited.

The in fus ion of  la rge vo lumes of  c rys ta l lo id  so lu-
t ions to  cor rect  hypovolemia seems to  have p layed
a ro le  in  the surv iva l  o f  some of  the pat ients  wi th
severe react ions.  However .  a  d i f ference seen be-
tween therapeut ic  measures used for  grades IV and
V react ions may a lso re f lec t  that  resusc i ta t ions
were in ter rupted ear l ie r  due to  lack o f  therapeut ic
response in  pat ients  wi th  grade V react ions.

Metabol ic  ac idos is  develops rap id ly  in  pat ients

wi th  severe DIAR.  Apparent ly  the degree of  ac i -
dos is  was of ten underest imated.  I t  is  beyond the
scope of this study to give a detai led program for
the therapy of DIAR of dif ferent grades of severity.
I t  appears that in mild reactions interruption of
the infusion and symptomatic therapy is adequate.
In severe DIAR rapid volume replacement and
generous buffer administrat ion seem to be the most
important measures apart from art i f ic ial venti lat ion
wi th  oxygen,  card iac massage.  def ibr i l la t ion e tc .

S ince the pathomechanism of  severe DIAR has

been clari f ied, a specif ic prophylaxis based on
hapten inhibit ion has been worked out (Richter,
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I9l3; Ljungstróm et al., 1983i Renck et al.. 1983a
and ó). For a recent review on dextran hyper-
sensitivity, see Richter & Hedin (1982).
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