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ABSTRACT 

Dichloromethylen bisphosphonate (clodronate, C12MDP) is  a syn the t ic  

analogue t o  pyrophosphate, which inh ib i ts  increased bone resorpt ion.  Th is  

drug was g iven t o  12 pat ients w i th  hypercalcemia secondary t o  advanced 

malignant disease. Clodronate in a da i l y  dose o f  1.6 t o  3.2 g general ly 

caused a r e t u r n  o f  t he  serum calcium values t o  normal w i th in  5-10 days w i th  

a concomitant improvement o f  symptoms related t o  t h e  hypercalcemia. Side 

effects were few. Thus, clodronate appears t o  be a valuable adjunct f o r  t h e  

medical management o f  pat ients w i th  malignancy-associated hypercalcemia. 

INTRODUCTION 

Several malignant disorders release humoral factors t h a t  cause hyperca l -  

cemia, mainly th rough  an increased bone resorpt ion (6). Calcitonin i s  t h e  

on ly  general ly available medical t he rapy .  While th i s  t reatment has proven 

valuable in the  case of an acute hypercalcemic c r is is  i t s  long-term useful-  

ness is  l imited since the  dura t ion  o f  action is  general ly on ly  a few days (4, 

6). Moreover, calcitonin must s t i l l  be administered parenteral ly and i s  

there fore  no t  sui table f o r  t reatment o f  ambulatory pat ients.  

Dur ing  recent years developments o f  syn the t ic  pyrophosphate analogues, 

bisphosphonates, have prov ided new possibi l i t ies f o r  t reatment o f  malig- 

nancy-associated hypercalcemia (8) .  Among these compounds clodronate 

(di-chloromethylene bisphosphonate, C12MDP) has t u r n e d  o u t  t o  be t h e  most 

ef fect ive (8). However, t he re  are  s t i l l  on ly  few studies concerning i t s  

cl inical use and most pat ients have on ly  been fol lowed f o r  sho r t  per iods o f  

t ime (4 ) .  
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In the  present  r e p o r t  we describe some cl inical aspects o f  t reatment w i t h  

clodronate in an unselected g roup  o f  pat ients w i th  hypercalcemia secondary 

t o  malignancy. 

MATERIAL AND METHODS 

T h e  invest igat ion was conducted a t  Gavle County  Hospital. A t  t h i s  hospital 

serum calcium measurements a re  rou t ine ly  performed as p a r t  o f  a mult i -  

channel automated procedure.  Th is  s t u d y  there fore  comprises consecutive 

pat ients w i th  malignancy associated hypercalcemia. T h e  f i r s t  f i v e  o f  them 

were g iven a da i l y  amount o f  1.6 g clodronate d iv ided in to  2 doses. If 

normocalcemia had no t  been obtained a f te r  7 days the  dose was doubled. 

When serum calcium was reduced t o  below 2.80 mmol/l ind iv idua l  t i t r a t i on  o f  

t he  optimal maintenance dose was car r ied  ou t .  Since it was found, a f te r  

t rea t i ng  f i v e  such consecutive pat ients,  t h a t  5-10 days o f  t reatment were 

requ i red  t o  achieve normocalcemia and t h a t  t he  capsules w i th  clodronate 

were d i f f i cu l t  t o  swallow, the  inclusion c r i t e r i a  were changed so t h a t  on ly  

pat ients who were supposed t o  su rv i ve  f o r  a t  least one week and had no 

problems w i th  feeding were included in the  s tudy .  Furthermore, t he  in i t ia l  

dose was increased t o  3.2 g /da i l y  in the  pat ients where in i t ia l  serum calcium 

was above 3.0 mmol/l. 

T h e  cl inical symptoms t h a t  possibly could b e  related t o  t h e  hypercalcemia 

were evaluated before in i t iat ion o f  t reatment and therea f te r  when serum 

calcium had normalized. Symptoms such as anorexia, fa t igue and malaise 

were regarded as general symptoms while muscle t i redness and mental 

confusion were considered t o  be specif ic. 

Serum calcium (normal range 2.20-2.60 mmol/l), adjusted f o r  serum 

albumin, and creat in ine concentrat ions were measured in the  mult ianalyser 

used in hospital cl inical pract ice (SMAC, Technicon, U . S . A . ) .  Treatment 

resu l ts  were evaluated by Student 's paired t - t es t .  

RESULTS 

Detai ls o f  t h e  ind iv idua l  pat ients a re  g i ven  in Table 1. A p a r t  f rom pat ien t  

no  1, who on ly  received the  lower dose of clodronate, a c l in ical ly relevant 

reduc t ion  o f  serum calcium was achieved w i th in  5-10 days o f  t reatment.  

On ly  one pat ient  (no 11) did n o t  respond t o  oral  therapy  w i th  the  h igher  

dose, but she displayed a prompt  response when clodronate was g iven 

in t ravenous ly  (5 mg/kg  BW/day d iv ided in to  two doses). In the  remaining 
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pat ients the  in i t ia l  serum calcium value was 3.29 f 0.45 mmol/l which 

decl ined t o  2.62 f. 0.14 mmol/l w i th in  10 days ( p < O . O O I ) .  The re  were no  

signi f icant changes o f  t he  serum creat in ine o r  alkal ine phosphatase concen- 

t ra t ions  during treatment.  

In f o u r  pat ients (nos 3, 5, 7, 12) the  dose o f  c lodronate could be  

reduced when normal serum calcium values were achieved. In th ree  of them 

normocalcemia was maintained w i t h  a da i l y  dose o f  800-1600 mg whi le t h e  

remaining pa t ien t  (no 5) recu r red  w i th  hypercalcemia already a f te r  2 days 

on  a lower dose. When the  dose again was increased serum calcium levels 

normalized. 

Two  o f  t h e  pat ients (no 6 and 10) on ly  l i ved  f o r  f i v e  days a f te r  ini- 

t iat ion o f  t he  therapy .  They  were already a t  t h e  beg inn ing  o f  t reatment in 

the  terminal stage o f  t h e i r  disease. 

There  was no  apparent e f fec t  o f  t reatment regard ing  t h e  general symp- 

toms o f  anorexia, fa t igue and malaise when serum calcium was normalized. 

However, mental confusion seen in th ree  pat ients (nos 5, 7, 11) d is -  

appeared when normocalcemia was achieved. Pronounced muscle t i redness 

seen in one pa t ien t  (no 3) also disappeared when she became normocalcemic. 

No subject ive side ef fects o f  t h e  capsules were repor ted  apar t  f rom 

d i f f i cu l t ies  in swallowing. T h e  pa t ien t  who received intravenous clodronate 

developed a myocardial in fa rc t ion  on  the  third treatment day  when serum 

calcium had fal len f rom 3.67 t o  2.87 mmol/l. T h i s  diagnosis was substan- 

t iated bo th  by a character ist ic,  moderate, increase o f  ASAT ( f rom 0.23 to  

0.80 pkat/ l ,  normal (0.7) and by the  development o f  a small Q-wave ove r  

the  an ter io r  wall on  ECG. T h e  patient, who had no prev ious  h i s to ry  o f  

hear t  symptoms recovered unevent fu l l y .  
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DISCUSSION 

A l l  pat ients in the  present s t u d y  who received an adequate dose o f  c lodro- 

nate responded w i th  a s igni f icant reduct ion o f  serum calcium levels. These 

f ind ings  are in good agreement t o  previous repo r t s  (1-7). Subject ive 

symptoms, p robab ly  related t o  hypercalcemia, such as mental confusion and 

muscle weakness were also considerably diminished when the  serum calcium 

levels were normalized. There  were no common side ef fects to  the  oral  

treatment, except f o r  local i r r i t a t i on  o f  the  mouth and d i f f i cu l t ies  in 

swallowing the  capsules in some pat ients.  

Taken together w i th  p rev ious  experience (4) t h e  f i nd ings  in the  present  

s tudy  demonstrate tha t  oral  clodronate provides an e f f i c ien t  t he rapy  f o r  

hypercalcemia associated w i th  malignancy which can f a i r l y  easi ly be admini- 

stered also t o  ambulatory pat ients,  p rov id ing  long-term maintenance o f  

normocalcemia w i th  improved qua l i t y  o f  l i fe.  
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