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Case Reports 

Factitious Diabetes and Antibody Mediated Resistance to Beef Insulin 
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Summary. A case of factitious diabetes is reported. 
The patient gave herself insulin intermittently over a 
four year period. A high concentration of insulin 
binding antibody was found with the antibody show- 
ing much greater avidity towards beef than human 
insulin. There was resistance to intravenously 
administered beef insulin with low concentrations of 
free insulin and high concentrations of bound insulin. 
In contrast, in response to a glucose tolerance test, 
both the free insulin and C-peptide responses were 
normal as was glucose tolerance. The clinical differ- 
ence in responsiveness to the human and beef insu- 
lins is well illustrated in vitro by insulin binding dif- 
ferences and is probably a function not only of dif- 
ferent equilibrium constants of the antibody for 
human and beef insulins but also of different high 
affinity binding site concentrations. 
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In many insulin requiring diabetics some endogenous 
insulin secretion continues and this may help to 
improve diabetic control [1, 2]. It is not known to 
what extent the antibodies formed to the exogenous 
beef or pork insulin interfere with the endogenous 
insulin. The insulin binding antibodies of non-dia- 
betic patients are of considerable interest as their 
effect on endogenous insulin secretion can be 
studied. In 1956 Berson et al. [3] reported insulin 
antibodies in insulin-shock treated schizophrenic 
subjects who were not diabetic. Recently several 
patients with hypoglycaemia have been found to have 
insulin binding antibodies without a history of insulin 
therapy [4-6]. It appears that these autoantibodies 

can cause glucose intolerance during glucose loading 
with subsequent hypoglycaemia when the antibody 
bound insulin maintains an inappropriately high free 
insulin concentration [6]. We describe a non-diabetic 
patient who had factitious hyperglycaemia and gly- 
cosuria and who took insulin intermittently over four 
years. 

Case Report 

A twenty-eight year old nurse was first admitted to this hospital in 
1975 with polydipsia and polyuria. There was no family history of 
diabetes and she was of normal weight. Records from another 
hospital showed an eight year history of episodic left loin pain: no 
diagnosis had been made in spite of extensive investigations 
including laparotomy. Five years before admission low dose pred- 
nisolone was given for idiopathic hirsutism and was continued for 
four years. In 1974 glycosuria and a blood glucose of 14.9 retool/1 
were found. Subsequent hospital investigations, including three 
normal glucose tolerance tests, led to the conclusion that the 
patient did not have diabetes. She gave herself insulin anyway and 
in retrospect had been doing so for some time. 

At  the time of admission to this hospital blood glucose was 
11.1 mmol/l, the urine was free of glucose and routine biochemical 
tests showed a plasma potassium concentration of 2.5 mmol/1. 
Intravenous fluids and potassium supplements were given without 
insulin with rapid improvement. After discharge the patient 
recommeneed insulin (26 units of beef/pork lente insulin daily). A 
further glucose tolerance test was performed as an out-patient; the 
fasting glucose was 1417mmol/1, the 1 hour concentration 
16.3 mmol/1 and the 2 hour concentration 16.2 mmol/1. It was 
thought that this was genuine and the patient continued on insulin 
with follow-up at the diabetic clinic. 

Two years later reported haematuria and abdominal pain led to 
re-admission. No urinary abnormality was found. Discordance 
between high finger-prick blood glucose concentrations and low 
venous blood glucose concentrations was noted and a supply of 
glucose solution was found in a contact lens solution bottle. The 
patient admitted adding glucose to urine and putting glucose on 
her fingers before finger-prick sampling. Of greater interest was 
the admission that the glucose tolerance test two years before 
followed self-administration of prednisolone and glucose. She also 
admitted taking glucagon injections on occasions before clinic vis- 
its. After discussion with the patient insulin was discontinued and 
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Fig. 1. Oral glucose tolerance test (50 g glucose) 
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Fig. 2. Intravenous beef-insulin test (0.15 U/kg, dose = 8 U) 

Table 1. In-vitro studies of insulin-binding antibody using labelled 
beef, pork and human insulins. In the serum sample studied the 
total insulin was 170mU/1 and the free insulin 5 mU/1. The 
equilibrium constants and antibody binding site concentrations are 
for the high affinity binding sites 

Bovine Porcine Human 

Binding of labelled 
insulin: per cent bound 90 59 41 
Bound/Free 9 1.4 0.7 
Insulin binding 
capacity: mU/l 800 90 40 
Association rate 
per cent/min 79 30 33 
Dissociation rate 
constant: rain -1 

k-1 0.099 0.082 0.19 
k-2 0.0039 0.0048 0.0045 

Equilibrium constant 
K: l/tool 9.2 • 108 6.2 • 10 s 3.2 • 108 
Antibody binding site 
concentration Q: U/L 4.8 2.4 1.8 

serial blood glucose concentrations were all normal. A moderately 
high concentration of insulin binding antibody was found and re- 
admission arranged for a further oral glucose tolerance test and an 
intravenous insulin test. 

Methods 

Human, pork and beef insulins (kindly provided by Novo 
Laboratories Ltd.) were iodinated with tzsI using laetoperoxidase 
[7] and purified on cellulose columns [8]. The specific activity was 
30-50 ~tCi/~g. 

Free and total insulin concentrations were assayed by the 
method of Nakagawa [9]. Binding of labelled insulin and associa- 
tion and dissociation rates were determined by established 
methods [ 10]. 'Insulin binding capacity' was determined by a mod- 

ification of Andersen's method [11]. C-peptide was assayed as 
described by Heding et al. [12] with modifications suggested by 
Kuzuya et al. [13] (reagents provided by Novo Laboratories Ltd.). 
Equilibrium constants and antibody binding site concentration 
were determined by Scatchard analysis. 

Results 

T h e  r e s p o n s e  to  50 g ora l  g lucose  is shown in F igu re  
1. D i a b e t e s  is e x c l u d e d  by  the  n o r m a l  g lucose  curve  
and  b y  the  n o r m a l  C - p e p t i d e  r e sponse  [12]. T h e r e  
was a g o o d  free  insulin r e sponse  wi th  ve ry  l i t t le  
change  in to ta l  insul in concen t ra t ion .  By  con t ras t  
t he re  was  insulin res i s tance  a f te r  i n t r avenous  in jec-  
t ion  of  bee f  insul in  (0.15 U / k g ,  weight  54 kg) ;  t h e r e  
was  v i r tua l ly  no  f ree  insul in r e s p o n s e  and  no  h y p o -  
g lycaemia  (Fig. 2). Vi r tua l ly  all  of  the  insul in  
a p p e a r e d  in the  to ta l  (i. e. b o u n d )  f rac t ion  and  was  
s lowly  r e m o v e d  with  a ha l f - l i fe  of  220 minutes .  

In  v i t ro  a n t i b o d y  s tudies  s h o w e d  m o r e  avid  b i n d -  
ing of  bee f  than  h u m a n  insul in;  p o r k  insul in was 
i n t e r m e d i a t e  (Tab le  1). 

Discussion 

Fac t i t ious  d i a b e t e s  can  p r e se n t  a diff icult  p r o b l e m .  
This  case  r e p o r t  i l lus t ra tes  a n u m b e r  of  ways  in which  
a pa t i e n t  can  m a n i p u l a t e  l a b o r a t o r y  tests .  T h e s e  
r ange  f rom the  a d d i t i o n  of  g lucose  to  u r ine  and  capi l -  
la ry  b l o o d  samples  to the  a l t e r a t ion  of c a r b o h y d r a t e  
t o l e r ance  b y  t ak ing  s teroids ,  g lucagon  o r  g lucose  
load ing .  O u r  exc lus ion  of a d iagnos is  of  d i a b e t e s  in 
this  s i tua t ion  was b a s e d  on  the  h i s to ry  and  on  a no r -  
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mal glucose tolerance test carried out under  carefully 
controlled conditions with measurement  of free insu- 
lin and C-peptide.  C-pept ide provides a useful 
marke r  of endogenous insulin secretion in the pres- 
ence of insulin binding antibodies and in this patient 
free insulin concentrations paralleled C-pept ide con- 
centrations during the glucose tolerance test. Insulin 
abuse more  commonly presents as hypoglycaemia. 
Scarlett et at. [14] in a recent report  on factitious 
hypoglycaemia include a similar patient  (Case 6) who 
appears  to have factitious diabetes as a variant of the 
Munchausen syndrome. 

Lowell in 1942 [15] described a patient with insu- 
lin t reated diabetes who developed insulin binding 
antibodies which caused insulin resistance to beef /  
pork  insulin but not to injected human insulin. The 
patient we describe has similar antibodies which 
cause resistance to beef  insulin but not to endogen- 
ous insulin. Goldman  et al. [4] described five patients 
with spontaneous insulin binding antibodies in whom 
in vitro antibody studies showed equally avid binding 
of human  and beef  insulins. It  seems that in the auto- 
immune syndrome the antigenic stimulus is human 
insulin and the antibodies that are formed react 
equally with human,  beef and pork  insulins. In con- 
trast, in this patient, the antigen is injected beef /pork  
insulin and the antibodies show marked  species dif- 
ferences. 

The  antibodies formed in our  patient  after four 
years of intermittent beef /pork  insulin injection show 
marked  in vivo reaction differences between exogen- 
ous beef  insulin and endogenous insulin and in-vitro 
studies confirm this difference. The various methods 
used all have limitations [10]. As insulin f rom any 
species (beef, pork,  human)  displaces any labelled 
insulin completely we conclude, as did Berson and 
Yalow [16], that the actual total number  of insulin 
binding sites is the same for each insulin species with 
variation of affinity contributing to the different 
results. In our  patient  the antibodies have fewer high 
affinity binding sites for human than for beef insulin 
and their affinity is also less. The clinical effect of 
antibody could well be a product  of antibody capacity 
(Q) and affinity (K). The  ratio of bound to free hor- 
mone  (B/F) is proport ional  to K Q  when most  of the 
binding sites are free, which is the usual case clini- 
cally. Ant ibody avidity is probably  best represented 
by K Q  and in the absence of individual measure-  
ments  of K and Q the value B /F  is theoretically 
meaningful and easy to measure.  From a practical 
point of view the percent  binding and the B/F  ratio 
with different species of insulin are as good clinical 
indicators as the more  complicated in-vitro tests: the 
best way of showing how antibodies affect insulin 
action must be  with in-vivo tests with measurement  
of free and total insulin fractions. 
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