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C e p h a l o t h i n  P o s i t i v e  D i r e c t  C o o m b s  T e s t .  R e l a t i o n s h i p  to  S e r u m  I m m u n o g l o b u l i n  C o n c e n t r a t i o n  

I t  h a s  r ecen t l y  b e e n  r e p o r t e d  t h a t  whole  b lood  incu-  
b a t e d  in v i t r o  w i t h  c e p h a l o t h i n  u n d e r  su i t ab l e  exper i -  
m e n t a l  cond i t ions  gives a pos i t i ve  d i rec t  Coombs  t e s t  1, ~. 
I t  h a s  b e e n  sugges ted  t h a t  serological  a b n o r m a l i t y  de- 
ve lops  because  of t h e  a d s o r p t i o n  of s e rum p ro t e in s  to  
t h e  red  cell  c o n s e q u e n t  u p o n  a n  a l t e r a t i o n  of i ts  m e m -  
b r a n e  s. The  m i n i m u m  c o n c e n t r a t i o n  of c e p h a l o t h i n  suf- 
f ic ient  to  give t h e  serological  r e ac t i on  ( ind ica ted  as t h e  
suscep t ib i l i t y  of t h e  red  cells to  deve lop  a d i r ec t  Coombs  
tes t )  h a s  been  obse rved  to  v a r y  f rom s u b j e c t  to  s u b j e c t ;  
a p r ev ious  s t u d y  ca r r ied  o u t  in  t h i s  l a b o r a t o r y  to  de te r -  
m i n e  t h e  r e a s o n  for  t h i s  f i nd ing  ha s  s h o w n  t h a t  t h e  
m i n i m u m  c o n c e n t r a t i o n  of c e p h a l o t h i n  suf f ic ien t  to  give 
a pos i t ive  d i rec t  Coombs  t e s t  is n e g a t i v e l y  co r re l a t ed  
w i t h  s e r u m  y-g lobul in  c o n c e n t r a t i o n  ~. T h e  a i m  of t h e  
p r e s e n t  i n v e s t i g a t i o n  is to  e s t a b l i s h  w h e t h e r  t h e  fo rmer  
is co r re l a t ed  w i t h  t h e  s e r u m  c o n t e n t  of 7G, 7A a n d  7M 
globul ins .  

The  i n v e s t i g a t i o n  was  ca r r ied  o u t  on  t he  b lood  of 
35 n o r m a l  sub jec t s ,  34 c i r rho t i c  p a t i e n t s  a n d  16 p a t i e n t s  
suf fer ing  f rom m y e l o m a .  

B lood  was  d r a w n  w i t h  a c i d - c i t r a t e - d e x t r o s e  a n d  incu-  
b a t e d  a t  37°C for  3 h w i t h  c e p h a l o t h i n  so lu t ions  of 
d i f f e ren t  concen t r a t i ons ,  as  p r ev ious ly  desc r ibed  *. A t  
t h e  end  of t h e  i n c u b a t i o n  pe r iod  e r y t h r o c y t e s  were 
w a s h e d  4 t i m e s  w i t h  large  v o l u m e s  of saline.  D i r ec t  
Coombs  t e s t  was  ca r r ied  o u t  us ing  c o m m e r c i a l  a n t i -  
w h o l e - h u m a n  s e r u m  a n d  was  scored f r o m  1 + to  3 + 
d e p e n d i n g  u p o n  t h e  degree  of microscopic  agg lu t i na t i on .  
T h e  level  of 7G, 7A a n d  7M g lobu l ins  was  d e t e r m i n e d  
b y  t h e  s ingle r ad i a l  i m m u n o d i f f u s i o n  m e t h o d  ( i m m u n o -  
p l a t e s  H y l a n d ) .  

T h e  s t a t i s t i c a l  ana lys i s  of t h e  d a t a  was  ca r r ied  o u t  
us ing  t h e  KRUSKAL-WALLIS t e s t  4 or  t h e  co r r e l a t i on  
coeff ic ient  r acco rd ing  to  t h e  i n f o r m a t i o n  requi red .  

T h e  m i n i m u m  c o n c e n t r a t i o n  of t h e  d r u g  suff ic ient  to  
give a pos i t ive  d i rec t  Coombs  t e s t  was  s ign i f i can t ly  lower  

t h a n  n o r m a l  ( P  < 0.01) w i t h  t h e  c i r rho t i c  p a t i e n t s  a n d  
w i t h  those  suf fe r ing  f rom m y e l o m a ,  t h e  2 g roups  n o t  
d i f fer ing s ign i f i can t ly  f rom each  o t h e r  (F igure  1). 

The  red  cell su scep t ib i l i t y  to  c e p h a l o t h i n  a p p e a r e d  to  
be  n e g a t i v e l y  co r r e l a t ed  w i t h  t he  c o n c e n t r a t i o n s  of t o t a l  
7-globul ins  (r = - -0 .54 ,  P <  0.001) a n d  of 7G-globul ins  
(r = - -0 .69 ,  P < 0 . 0 0 1 )  (F igure  2), b u t  n o t  to  t hose  of 
7 A and  7M globul ins .  
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Fig. 1. Minimum concentration of cephalothin sufficient to produce 
a positive direct Coombs test in normal subjects, in cirrhotic patients 
and in patients suffering from myeloma. Each dot represents a 
single case. 
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Fig. 2. Relationship between the log of the minimum concentration of cephalothin sufficient to produce a positive direct Coombs test 
and the level of serum yG-globulins. Each dot represents a single case. 
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The  deve lopmen t  of a pos i t ive  di rect  Coombs  t e s t  
fol lowing in v i t ro  incuba t ion  of whole blood w i t h  cepha-  
lo th in  is inf luenced b y  m a n y  variables ,  such as t h e  con- 
cen t ra t ion  of the  drug,  t h e  t e m p e r a t u r e  and the  per iod  
of incuba t ion  X, L The  foregoing expe r imen ta l  resul ts  
indicate  t h a t  in this  respect  the  concen t ra t ion  of some 
serum proteins  is also an  i m p o r t a n t  factor.  The  clinical 
in teres t  of these  f indings resides in t he  poss ibi l i ty  t h a t  
the  same source of va r i ab i l i ty  opera tes  also in v i v o  wi th  
pa t i en t s  receiving cepha lo th in ;  of these  pa t i en t s  only  a 
cer ta in  propor t ion,  v a r y i n g  f rom 11 to  70% according 
to  d i f ferent  au thors  1, s-7, deve lop  a pos i t ive  d i rec t  Coombs 
test .  I n  th is  respect  i t  has  been  observed  t h a t  when 
k idney  funct ion  is impaired,  the  serologic a b n o r m a l i t y  
tends  to occur  more  f requen t ly  and this  does no t  appea r  
to  depend  on the  dose of drug  g iven  and its se rum con- 
cen t ra t ion  s. 

The  results  of the  present  s tudy  suggest  the  possibi l i ty  
of a useful inves t iga t ion  as to  whe the r  the  d e v e l o p m e n t  
of a pos i t ive  d i rec t  Coombs  tes t  in v i v o  m a y  depend  on 
the  pa t i en t s '  se rum pro te in  concent ra t ion .  

Riassunto. L' incubaz ione  in v i t ro  de l l ' an t ib io t ico  cefa- 
lo t ina  con sangue intero  de t e rmina  la pos i t iv i t~  del tes t  
di Coombs d i re t to ;  la concent raz ione  di fa rmaco  neces- 
saria a de te rminare  l ' anormal i t~  sierologica 6 corre la ta  

n e g a t i v a m e n t e  con il tasso di  7-globuline e di yG-globu-  
line. Viene so t to l inea to  l ' in teresse  di  ta le  reper to  ai  f ini  
clinici, perch~ po t r ebbe  indicare  la ragione per  cui  sol- 
t an to  una  pa r t e  dei  sogget t i  ai  qua l i  v iene  sommin i s t r a t a  
la cefa lot ina  sv i luppa  il tes t  di Coombs  d i re t to  posit ivo.  
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Red Cell Metabol i sm in Posit ive Direct Coombs  Test  After Cephalothin Therapy 

I t  has  recent ly  been shown t h a t  mos t  of the  pa t i en t s  
g iven cephalo th in  m a y  develop a pos i t ive  d i rec t  Coombs 
tes t  (PDCT) 1-3. As ye t  i t  has no t  been clear ly  es tabl ished 
whe the r  this  serological  f inding is associated wi th  an  
a l t e ra t ion  of red  cell metabol i sm.  The  a im of the  present  
no te  is to  repor t  the  resul ts  ob ta ined  f rom the  s t udy  of 
some enzymat i c  and metabo l ic  ac t iv i t ies  of red cells f rom 
pa t ien t s  w i t h  P D C T  which  appeared  dur ing  cepha lo th in  
therapy .  

F i v e  pa t i en t s  ou t  of 42 t rea ted  wi th  cepha lo th in  4 
(average 4 g dai ly  i.v.) developed a P D C T  and were 
included in the  s tudy.  Di rec t  ant ig lobul in  tes t  was carr ied 
ou t  using commerc ia l  a n t i h u m a n  globul in serum (ortho) 
and was scored f rom 1 + to 3 + d e p e n d i n g  upon the  
degree of microscopic  agglu t ina t ion .  

Rou t i ne  haemato log ic  inves t iga t ions  were  pe r fo rmed  
wi th  s tandard  techniques .  Reduced  g lu ta th ione  (GSH) 
was de te rmined  according to  BEUTLER et  al. 5, G S H  
s tab i l i ty  to ace ty lpheny lhydraz ine  according to  BRUT- 

LER 6, glucose-6-phosphatedehydrogenase  (G-6-PD) ac- 
cording to  KORNBERG and HORECKERL glu ta th ione-  
reductase  (GSSG-R) by  the  m e t h o d  of RACKER s s l ight ly  
modif ied,  p i ruva te  kinase  (PK) according to B0CHER 
and PFLEIDERER g, acetylchol ines terase  (ACHE) by  the  
m e t h o d  of ELLMAN et  al. x°, as p rev ious ly  described xx 
the  O 2 u p t a k e  in t he  presence of m e t h y l e n e  b lue  according 
to  OKA and  PURANEN 12 and  the  g lycoly t ic  a c t i v i t y  as 
lact ic  acid  p roduc t ion  in the  presence of glucose as 
p rev ious ly  descr ibed 13. 

Clinical and haemato log ica l  da t a  of pa t ien ts  s tudied  
are summar ized  in Tab le  I ;  t he  results  of t he  red cell 
enzymat i c  and metabo l ic  ac t iv i t ies  inves t iga ted  are 
repor ted  in Table  I I .  On the  whole  these results appear  
to  be no rma l  or  high, the  increase being p robab ly  an  
expression of t he  young  red cell popu la t ion  p resen t  in 
t he  circulat ion.  Only  the  s tab i l i ty  of G S H  to  ace ty l -  
pheny lhydraz ine  in t he  pa t i en t  S.S. is def in i te ly  sub- 
normal ;  this  resul t  migh t  be of  technologica l  origin since 

Table I. Clinical and haematological data from 5 patients with PDCT after cephalothin therapy 

Patient Sex Age Disease Haemo- 
globin 
g/100 ml 

Reticulo- 
cytes 
°]oo 

Direct 
Coombs 
reaction 

Cephalothin 
received at time of 
examination (g) 

s.s. 3 47 
A.S. ~" 27 
M.F. C~ 42 
I.E. 8 25 
P.M. ~ 83 

chronic pyelonephritis sepsis 
chronic glomerulonephritis sepsis 
polycystic kidney sepsis 
agranuloeytosis bronchopneumonia 
bronchopneumonia 

5.2 
4.7 
7.6 

10.5 
9.7 

57 
14 
23 
38 
33 

+ +  
+ 
+ 
-t-+ 
+ 

60 
60 
47 
30 
20 

The titre of PDCT ranged from 1:1 to 1:4. 


