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AB STRACT
In the man age ment of can cer pa tients, the met a bolic com pli ca tions of hyper -
calcemia are com monly en coun tered. Ther a peu tic mo dal i ties, in clud ing ad e -
quate hydration, di uret ics, ste roids, and bisphosphonates, such as pamidronate,
are com monly used for the treat ment of hypercalcemia. This study is per formed
in at tempt to eval u ate the ef fi cacy and tox ic ity of in tra ve nous pamidronate. In
this pro spec tive, phase-II clin i cal trial, there were over all 18 pa tients (5 with
breast can cer, 3 with mul ti ple myeloma, 2 with ma lig nant lym phoma, 2 with pul -
mo nary squamous cell car ci noma, 2 with hepatocellular car ci noma, and 4 with
oth ers) had per sis tent can cer-related hypercalcemia af ter 48 h hydration by nor -
mal sa line. We di vided these pa tients into 3 groups who re ceived dif fer ent doses
(30, 45, and 60 mg) of pamidronate based on the se ver ity of the hypercalcemia.
Our re sults showed that there was one pa tient died within 2 days af ter be ing
given pamidronate and it was there fore un able to as sess the re sponse in this pa -
tient. Four teen of 17 pa tients (82.4%) achieved a re duced se rum cal cium level to
nor mal range within 8 days. The me dian time for re cov ery of hypercalcemia was
4 days (range 2 to 7) af ter treat ment. The me dian du ra tion of sus tain ing
normocalcemia was 18 days (range 5 to 199 days). Of those 14 pa tients who re -
turned to normocalcemia, 6 (42.9%) ex pe ri enced hypercalcemia again and 4 un -
der went the sec ond course of pamidronate treat ment, while only 1 achieved
normo calcemia. Re gard ing the side ef fects of pamidronate, 6 (35.3%) ex pe ri -
enced fe ver, and 13 (76.5%) had asymp tom atic hypophosphatemia. Tran sient
lym phopenia and asymp tom atic hypocalcemia were also noted with out clin i cal
sig nif i cance. Oth er wise, no other sig nif i cant tox ic ity was ob served. Based on
this study, the ef fi cacy and rel a tive low tox ic ity of pamidronate were ben e fi cial
in the treat ment of can cer-associated hypercalcemia. 
(N. Tai pei J. Med. 2000; 3:201-206)
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IN TRO DUC TION

Hypercalcemia is a com mon met a bolic com pli ca -
tion of ma lig nancy which oc curs in 5% to 10% of pa -
tients with ad vanced can cers.1,2 If ap pro pri ate med i cal
treat ment is not given promptly, pa tients suf fer ing
from hypercalcemia are likely to go rap idly down hill
and be ex posed to dan ger ous clin i cal events. Ac cu rate
di ag no sis and timely in ter ven tions are not the only life
sav ing pro ce dures; ap pro pri ate cal cium-lowering agents
are also nec es sary for long term sur vival and are ben e -
fi cial in im prov ing the life qual ity.2

It has al ready been dem on strated that giv ing a
com bi na tion of fluid-repletion and bisphosphonates is
one of the most ef fec tive ther a pies for can cer-
 associated hypercalcemia.3,4 Pamidronate (3-amino -
-1- hydroxy propylidene-1,1-bisphosphonic acid, APD) 
is a sec ond gen er a tion bisphosphonates and in ran dom -
ized, com par a tive tri als, it was dem on strated that the
cal cium lev els of pa tients in the pamidronate group re -
gained normocalcemia faster and were able to sus -
tained lon ger.3,5,6 To test the ef fi cacy and tox ic ity of in -
tra ve nous pamidronate, we per formed a pro spec tive,
open phase-II clin i cal trial on pa tients with can -
cer-associ ated hypercalcemia.

PA TIENTS AND METHODS

Pa tients
In to tal, 18 pa tients with can cer-associated hyper -

calcemia of var i ous types were en rolled in this study.

Their char ac ter is tics are shown in Ta ble 1. El i gi bil ity
for this study was based on the fol low ing cri te ria:
proven ma lig nant dis eases with an el e vated se rum cal -
cium level (ad justed for se rum al bu min) of > 10.4
mg/dL per sist ing af ter 48 h of hydration with 3 L of
nor mal sa line per day. Pa tients had to be older than 18
years, and signed in formed con sent be fore en ter ing to
this study. Ex clu sion cri te ria in cluded pa tients un der -
go ing con cur rent ad min is tra tion of other med i ca tions
con tain ing bisphosphonate or any other treat ments for
hypercalcemia with ste roids; pa tients with se vere re nal 
im pair ment with se rum creatinine > 3 mg/dL; pa tients
known to have an al lergy to pamidronate or other
bisphosphonate; and pa tients with fa mil ial be nign
hypercalcemia, vi ta min D in tox i ca tion or hyperpara -
thyroidism. Lac tating moth ers and preg nant women
were also ex cluded in this study.

Be cause pamidronate pro duces a dose-dependent
de crease in plasma cal cium,7 pa tients were al lo cated
into 3 groups with dif fer ent doses of pamidronate
based on the se ver ity of the hypercalcemia at pre sen ta -
tion (Ta ble 2).

Methods
Blood sam ples were col lected daily for anal y sis

dur ing the pe riod of 2 days be fore and 7 days af ter
med i ca tion; then the sam ples were col lected once a
week in the fol low ing 8 weeks. Tests in cluded white
blood cell count, dif fer en tial cell count, he mo glo bin,
plate lets, se rum al bu min, se rum cal cium, phos phate,
urea, crea tinine, and mag ne sium. Se rum cal cium level
was ad justed ac cord ing to the se rum al bu min level by
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Table 1. Details of Tumor Type and Bony Metastasis

Tumor type Bony met (+) Bony met (-) Total
breast carcinoma
multiple myeloma
lymphoma
squamous cell lung cancer
hepatocellular carcinoma
renal cell carcinoma
ovarian carcinoma
laryngeal carcinoma
TCC of urinary bladder

5
0
0
2
0
1
1
0
1

0
3
2
0
2
0
0
1
0

5
3
2
2
2
1
1
1
1

met = metastases; TCC = transitional cell carcinoma.



the fol low ing equa tion:

Cor rected cal cium (mg/dL) = mea sured cal cium (mg/dL)
                                                  - al bu min (g/dL) + 4

Def i ni tions for As sessing Ef fi cacy
Pa tients whose se rum cal cium level de creased be -

low 10.4 mg/dL within 8 days af ter pamidronate were
clas si fied as “re spond ers”. Pa tients who had no change 
in se rum cal cium level for 8 days, and the level re -
mained the same for ad di tional 8 days were clas si fied
as “non-responders”. Pa tients whose se rum cal cium
de creased for a short pe riod within 8 days, but re turned
to a hypercalcemic level (above 10.4 mg/dL) were
clas si fied as “par tial re spond ers elapse” was de fined as 
cal cium lev els ex ceed ing 10.4 mg/dL twice within 8
weeks af ter treat ment. The du ra tion of normocalcemia

was re corded by giv ing pamidronate to pa tients who
re lapsed (ad justed se rum cal cium > 10.4 mg/dL).
Non-responders were ex cluded from the du ra tion of
normocalcemia anal y sis. Those who de vel oped their
first re lapse within 8 weeks were al lowed to un dergo
pamidronate ther apy again, but those who did not re -
spond or who ex pe ri enced a sec ond re lapse were
dropped from the study. Dif fer ences in mean val ues
be fore and af ter pamidronate treat ment were an a lyzed
us ing Wilcoxon signed rank test, where a p value <
0.05 in di cates sta tis ti cal sig nif i cance.

RE SULTS

One pa tient died within 2 days of be gin ning pami -
dronate treat ment ow ing to pro gres sive ma lig nancy,
and no re sponse was as sessed. Of the 17 re main ing pa -
tients, 14 (82.4%) achieved normocalcemia within 8
days and were de fined as  esponders". The other 3 pa -
tients failed to re spond to pamidronate and re tained a
high se rum cal cium level for 8 days af ter ther apy; they
were de fined as “non-responders”. There were no “par -
tial re spond ers” in this study. The me dian time for low -
er ing hypercalcemia to the nor mal limit was 4 days
(range, 2 to 7 days). The me dian du ra tion of sus tain ing
normocalcemia was 18 days (range, 5 to 199 days).
Fig. 1 shows the change in ad justed se rum cal cium
level af ter pamidronate treat ment. Six pa tients among

Pamidronate for Can cer-related Hypercalcemia
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Table 2. Different Doses of Pamidronate Given According
to the Severity of Hypercalcemia

Group No. Ca (mg/dL) Ca (mmol/L) Dose of pamidronate

I
II
III

6
8
4

10.4-12.0
12.1-14.0

> 14.1

2.6-3.0
3.1-3.5
> 3.6

30 mg
45 mg
60 mg

*Adjusted serum calcium level according to fluctuations of
the serum albumin level after rehydration.

Fig. 1. Se rial changes in ad justed se rum cal cium lev els af ter pamidronate treat ment. Points are mens; bars are stan dard
de vi a tion; the ref er ence range is in di cated by hor i zon tal dot ted lines.



the re spond ers (6/14; 42.9%) re lapsed and 4 among
them un der went sec ond course of pamidronate in fu -
sion, but only 1 achieved normocalcemia.

Pa tients com plained of no se vere side ef fects in
this study ex cept for fe ver, tran sient lymphopenia,
asymp tom atic hypocalcemia, and hypophosphatemia.
Six pa tients (35.3%) ex pe ri enced fe ver dur ing the first
24-48 h af ter ad min is tra tion of pamidronate. Four of
them were treated with acetaminophen. Fig. 2. shows
the se rial changes in the white cell count. There was a
tran sient but sig nif i cant de crease (p = 0.0046) in the

lym pho cyte count dur ing the first 7 days af ter pami -
dronate treat ment, but it was not clin i cally sig nif i cant.
No sig nif i cant changes in neutrophil count, he mo glo -
bin level, or platelet count, were found in this study.
Tran sient and asymp tom atic slight hypocal cemia (with 
a range be tween 7.3 and 8.2 mg/dL) was ob served in 3
pa tients, but they re cov ered spon ta ne ously within
days. Fig. 3 shows the se rial changes in se rum phos -
phate lev els. There was a sig nif i cant fall in se rum
phos phate level over 13 pa tients (76.5%), but all were
asymp tom atic; and no other par tic u lar lab o ra tory ab -
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Fig. 2. Lym pho cyte counts fol low ing pamidronate treat ment. Points are means; bars are stan dard de vi a tion. *p<0.05.

Fig. 3. Se rial changes in se rum phos phate lev els fol low ing pamidronate treat ment. Points are means; bars are stan dard de -
vi a tion; the ref er ence range is in di cated by the hor i zon tal dot ted lines.



nor mal i ties were found in this study.

DIS CUS SION

Bisphosphonates are struc tural an a logues of pyro -
phosphate, a nat u rally oc cur ring com po nent of crys tal -
line bone. Re gard ing bones, bisphosphonate al ters
both the struc ture and func tion of os teo clasts, so it may
in hibit the phe nom e non of osteolysis.8 Pamidronate,
the sec ond gen er a tion bisphosphonate, has emerged as
an ef fec tive agent for the treat ment of can cer- asso -
ciated hypercalcemia in re cent years.3,9 It not only acts
di rectly on os teo clasts by its poi son ing ef fects but also
in hib its their ac tiv ity. There is ev i dence that it may
have the abil ity to im pair the re cruit ment of monocyte
pre cur sors and mat u ra tion of os teo clasts.6,8 Ini tially,
can cer-associated hypercalcemia was treated by ways
other than through an in tra ve nous route.10 How ever, it
is now avail able for an in tra ve nous in fu sion drug
which is much more rapid and more ef fec tive in the ac -
tive re mod el ing of bones,8 by com par ing to the poor in -
tes ti nal ab sorp tion of bisphosphonates.10

We di vided the pa tients into 3 groups with dif fer ent 
dos ages (30, 45, and 60 mg). Each group was given a
sin gle-dose in fu sion over a 4- to 8-h pe riod based on
the se ver ity of the hypercalcemia at pre sen ta tion. Pre -
vi ous stud ies re ported that within 3-4 days, around
90% (87.5% to 100%) of pa tients achieved normo -
calcemia af ter be ing given pamidronate.3,6,11 The se -
rum cal cium lev els re mained within nor mal lim its for a 
me dian of about 3 weeks, which is lon ger than that
achieved with etidronate.3,5,6,12 In our study, most pa -
tients (82.4%) achieved pro longed normocalcemia
with a me dian normocalcemic du ra tion of 18 days. The 
me dian time for at tain ing normocalcemia was 4 days.
The re sults are al most com pat i ble with those authors of 
Body et al.12 Re lapse of hypercalcemia was 42.9% in
our re spond ers. When a sec ond course of pamidronate
was given, only 1 pa tient achieved normocalcemia. We 
sus pected that this was due to an in suf fi cient dos age
hav ing been ad min is trated in the sec ond course. Some
au thors rec om mended that a high dos age (90 to 180
mg) of pamidronate was ef fec tive in the in hi bi tion of
bone re sorp tion in hypercalcemic pa tients, who were

re sis tant to a con ven tional dos age of bisphosphonates.4

Using an es ca lated dos age of pamidronate for re lapsed
hypercalcemia needs fur ther dis cus sion and re search.

Bisphosphonates ap pear to be less ef fec tive in
some pa tients with ma lig nancy re lated hypercalcemia
ow ing to high se rum level of parathyroid hor mone-
 related pro tein (PTH-rp).2,13,14 In our study, 3 non-
 responders were re vealed to have this phe nom e non.
How ever, we lacked the nec es sary lab o ra tory data to
sup port this find ing.

In con clu sion, most pa tients ex pe ri enced sig nif i -
cant im prove ments af ter be ing given pamidronate in
our study . This re sult sup ports the view point that in tra -
ve nous pamidronate pro vides a use ful pal lia tive ther a -
peu tic mo dal ity in im prov ing qual ity of life of ter mi nal
can cer pa tients.
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