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Purpose:  P/ca, par t i cu lar ly  ice-eating (pagopbagia) ,  is  a 
recognized  symptom o f  i ron  deficiency. The value o f  p i c a  
as a c l u e  t o  the etiology o f  blood loss h a s  n e v e r  b e e n  studied. 
Patient population: Fif ty - f ive  u n s e i e c t e d  pa t i en t s  with 
iron-def iciency anemia  d u e  t o  gas tro in tes t inal  b lood loss 
evahlated by a gas troenterology  re ferra l  service a t  a c i ty  
bospita~ 
Results :  Tbepatients'mean bematocrttwas 26 ± 15% (SD). 
Thirty two (58%) had pica, and in 28 (88%) it manifested 
as pagopbagia. Pica was present  significantly more often 
in women (19/32, 68%) than in men (9/23, 39%, p <  0.05). 
Pica occurred  iess f r e q u e n t l y  in  pa t i en t s  wi th  mal ignancy  
( 2 / 9  vs. 30/46) ,  but  this  di f ference w a s  n o t  signif ican£ 
Conclusion: Pica, a f r e q u e n t  symptom in pa t i en t s  with 
iron-def iciency anemia  due  to gas tro in tes t ina l  b lood loss, 
par t i cu lar ly  women, is n o t  o f  value in pred ic t ing  t h e  c a u s e  
o f  bleeding. 
Key words: iron; iron-def ic iency anemia,, p/ca.  J GEN IN- 
TERN MEt) 1989;4:512-513. 

PICA is a wel l - recognized symptom of  iron deficiency, 
bo th  in patients  wi th  and in patients  wi thout  anemia.  1-5 
Patients w h o  have iron deficiency may crave bo th  food 
i tems and non-food substances,  especia l ly  ice (pago- 
phagia) .  Prior studies have emphas ized  the occur-  
rence  of  pica and in part icular  the f requency  of  pago- 
phagia. 15 However ,  the patients  in these studies have 
mainly  been  adult  w o m e n  with  excessive menstrual  
b lood  losses and adult  pat ients  wi th  po lycy themia  vera 
treated by  repea ted  ph lebo tomy.  2-4 Chronic  gastroin- 
testinal b lood  loss is responsible  for iron deficiency in 
many  adult  patients and is o f  par t icular  concern  be- 
cause it may be a marker  of  gastrointestinal malig- 
nancy. 6 The purposes  of  this s tudy were  to evaluate the 
f requency  of  pica  in patients  wi th  iron-deficiency ane- 
mia  and to de te rmine  the clinical features of  such pa- 
tients, and part icularly the relat ionship of  gastrointesti- 
nal mal ignancy to the occur rence  of  pica. 

METHODS 

Subjects of  the s tudy were  55 unselected patients  
p rospec t ive ly  evaluated for iron-deficiency anemia as- 
sociated wi th  gastrointestinal b lood  loss over  a year ' s  
t ime by the author  on a gast roenterology referral ser- 
vice at a ci ty hospital.  Iron-deficiency anemia  was es- 
tablished by  the presence  of  a subnormal  hemoglob in  
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concentra t ion (women  < 1 2  g / 1 0 0  ml, men  < 1 4  
g / 1 0 0  ml)  and a serum iron saturation < 10%. Gastroin- 
testinal b lood  loss was established ei ther  by  the appear-  
ance of  gross b lood  or by  the observat ion of a posit ive 
guaiac react ion (Hemoccu l t )  in the stool. 

The nature of  the gastrointestinal evaluation was 
de te rmined  by  the pat ient ' s  symptoms.  The colon was 
evaluated ei ther  by  flexible s igmoidoscopy wi th  air- 
contrast bar ium enema or by colonoscopy.  The u p p e r  
gastrointestinal tract was evaluated by esophagogastro-  
duodenoscopy  or a bar ium meal,  and the remainder  of  
the small intestine was evaluated by means of  a small 
bowel  series. The work-up  was suspended  u p o n  discov- 
ery of  a p robab le  b leeding  site and was resumed  only if 
b leeding cont inued  despi te  appropr ia te  therapy. All 
patients  in w h o m  no source  of  b leeding was found un- 
derwent  esophagogas t roduodenoscopy,  co lonoscopy,  
and a small bowel  series. 

All patients were  in terviewed by  the author.  Pica 
was defined as the recent  onset  of  an appet i te  for ice 
(--> 1 cup /day) ,  dirt or  clay, laundry starch, or  any o ther  
i tem for which  the pat ient  was able to identify a recent  
craving that resolved wi th  iron treatment.  

Means were  expressed  ___ 1 standard deviat ion and 
compared  using the unpa i red  t-test. Group  f requencies  
were  compared  by  chi-square analysis using Yates' cor- 
rect ion factor or by  Fisher 's  Exact Test. A significance 
level of  0.05 was selected.  

RESULTS 

The mean age of  the patients  was 53 + 15 years. 
There  were  28 w o m e n  and 27 men.  The mean  hemato-  
crit, corpuscular  volume,  and iron saturation of  the 
group  were  2 6 + 8 % ,  6 8 +  15 fl, and 5 + 6 % ,  
respectively.  

Thirty-two of  the 55 pat ients  (58%) had pica. In 28 
of  these subjects (88%), the pica manifested as pago- 
phagia. The other  three pat ients  had deve loped  crav- 
ings for sugar (2) ,  dirt (1) ,  and salted peanuts  (1).  Of  
four  patients w h o  were  edentulous,  three nevertheless  
craved ice. 

The causes of  gastrointestinal b lood  loss are shown 
in Table 1. The most  c o m m o n l y  identified causes were  
gastrointestinal tumors,  esophagitis,  pr ior  partial gas- 
t rectomy, and pep t i c  u lcer  disease. 

Pica occur red  more  f requent ly  in w o m e n  (Table 
2). The f requency  of  pica  in patients  wi th  metastatic 
malignancies was less than that in patients  wi thout  ma- 
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lignancy, but not significantly so ( 2 / 9  vs. 3 0 / 4 6 ) .  The 
ages and hematologic  indices of  patients with and with- 
out  pica were similar. 

DISCUSSION 

The principal non-hematologic  effect of  iron deft- 
c iency  is perversion of the appetite. As Crosby has em- 
phasized, patients with iron deficiency do not  volun- 
teer a history of  pica, regarding it as an idiosyncrasy 
rather than a symptom) ,  7 Pica reportedly occurs in 
approximately 50% of  such patients. 1-5 The commonest  
substance for wh ich  the iron-deficient patient develops 
a craving is ice. Occasionally,  pagophagia becomes  so 
severe as to require an expanded ice-making capacity in 
the freezer and may even cause dental injury. However, 
absence of teeth and the inability to c h e w  ice does not  
prevent pagophagia. Three of  the four edentulous,  
iron-deficient patients in this study sucked on ice. A 
variety of  other compounds ,  both foodstuffs and non- 
food items, have been consumed by patients with pica.7 
Cravings for sugar were present in two patients in this 
report, a form of  pica not  previously described. 

TABLE 1 

Causes of Blood Loss and Frequency of Associated Pica 

Patients 

No. No. Pica (%) 

Gastrointestinal tumor 12 4 (33) 
Colonic cancer 6* 0 (0) 
Colonic polyp 4 3 (75) 
Gastric lymphoma 1 0 (0) 
Gastric polyp 1 1 (100) 

Esophagitis 6 4 (67) 

Post-gastrectomy 6 3 (50) 
Normal mucosa 5 2 (40) 
Marginal ulcer 1 1 (100) 

Peptic ulcer disease 5 4 (80) 
Duodenal ulcer 3 3 (100) 
Gastric ulcer 2 1 (50) 

Inflammatory bowel disease 3 2 (67) 
Crohn's disease 2 1 (50) 
Ulcerative colitis 1 1 (100) 

Hemorrhoids 3 3 (100) 

Metastatic carcinoma (? source) 2 2 (100) 

Etiology unknown 9 5 (56) 

Rendu-Osler-Weber syndrome 2 1 (50) 

Esophageal varices 1 1 (100) 

Koch pouch ulceration 1 1 (100) 

Pancreatic rest 1 0 (0) 

Radiation colitis 1 1 (100) 

Gastritis 3 1 (33) 

TOTAL 55 32 (58) 

*All metastatic at time of diagnosis. 

TABLE Z 

Characteristics of Patients with and without Pica 

Patients Patients 
with without 
Pica Pica 

Age 51 + 2 years 56 _+ 3 years 
Woment 19/32 9 /23*  
Prior weight loss (> 5 Ib) 11/32 11/23 
Hematocrit 26 + 2% 27 + 2% 
Mean corpuscular volume 67 + 2 fl 71 + 2 fl 
Saturation of iron-binding protein 5 + 1% 6 + 1% 

*p<O.05 vs. patients with pica. 

Pica is clearly caused by iron deficiency in that it 
occurs in iron-deficient patients and is relieved by iron 
therapy. Anemia is not  a requirement for pica. 4 Non- 
anemic, iron-deficient patients may develop pica. 
Moreover, pica is cured by iron therapy in anemic pa- 
tients before the b lood  count  improves. The mecha- 
nism by which  iron deficiency produces pica is 
unknown,  s 

The form of  iron deficiency about wh ich  the inter- 
nist has the greatest concern is that associated with 
chronic  gastrointestinal b lood  loss, owing  to the possi- 
bility of  gastrointestinal malignancy, particularly in the 
colon.  Pica occurred in over 50% of  such patients in 
this report, a frequency similar to that described for 
iron-deficient menstruating w o m e n  and patients with 
polycythemia vera treated by phlebotomy.  2"4 Pica was 
significantly more frequent in w o m e n  than in men, as 
has previously been observed in other settings. Al- 
though the frequency of  pica was less in patients with 
malignancy than in other patients, the difference was 
not significant. The number of  patients with malignan- 
cies in this s tudywas small, and it is possible that a study 
of  a larger group of patients w o u l d  find a significant 
difference in the frequency of  pica in such patients 
compared with other iron-deficient patients. However,  
at present, the absence of  pica in an iron-deficient pa- 
tient cannot be taken as an indication of  underlying 
malignancy. 
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