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Macrocytic Anemia during Low-dose Cisplatin
and 5-Fluorouracil through Implanted Infusion Port
for Unresectable Hepatobilliary Malignancies
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Abstract. The efficacy of continuous arterial infusion
chemotherapy through a subcutaneously implanted port has
been reported with less adverse effects than systemic
chemotherapy in hepatobilliary malignancies. However,
macrocytic anemia is sometimes seen during this therapy. In
25 patients (22 with hepatocellular carcinoma, 3 with
cholangiocellular carcinoma) treated with cisplatinum
(10mg/day) and 5-Fluorouracil (5-FU) (250 mg/day), the
frequency of anemia and its etiologies were evaluated.
Moreover, the two groups ("anemia" and "no anemia" group)
were compared with their backgrounds. Nine cases (36%)
showed macrocytic anemia without any evident etiologies
during therapy. The cumulative appearance rate of anemia was
19% at 12 weeks and 51% at 18 weeks. The Child-Pugh score
or Japanese integrated staging (JIS) score were significantly
higher in the "anemia" group than that in the "no anemia"
group. Conclusion: Attention should be paid to slow
progressive macrocytic anemia during low-dose cisplatinum
and 5-FU, especially in patients with advanced liver cirrhosis.

The prognosis of advanced hepatobilliary malignancies is
extremely poor. Recently, the efficacy of continuous arterial
infusion chemotherapy using a low-dose cisplatinum
(CDDP) and 5-Fluorouracil (5-FU) via a subcutaneously
implanted port has been reported in unresectable
hepatocellular carcinoma (HCC) (1-4) or cholangiocellular
carcinoma (CCC) (5) with improvement of the prognosis (2).
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Few major complications are reported with this regimen,
except for nausea, leukocytopenia and thrombocytopenia,
which were controllable by medical treatment without
cessation of this therapy (3). However, slow progressive
severe macrocytic anemia was sometimes experienced during
therapy, even in patients without any other side-effects.
There are no reports about the etiologies or frequency of
anemia during this therapy. On the other hand, in patients
with systemic full-dose 5-FU therapy, the blockade of DNA
biosynthesis by 5-FU itself contributes to macrocytic anemia
(6). Macrocytic anemia could occur even in our regimen
through the same mechanism. Therefore, we evaluated the
frequency and background of anemia in patients receiving
continuous arterial infusion chemotherapies for HCC or
CCC, using a low-dose CDDP and 5-FU through a
subcutaneously implanted port.

Patients and Methods

Twenty-five patients with unresectable hepatocellular carcinoma
(HCC) (n=22) or cholangiocellular carcinoma (CCC) (n=3) were
treated by arterial infusion of CDDP (10mg/1 hour on days 1 to 5)
and subsequent 5-FU (250 mg/5 hours on days 1 to 5) every 4 to 6
weeks through a subcutaneously implanted infusion port. This
treatment was continued until disappearance of tumors or
regression of tumors against treatment. The efficacy of the
treatment was evaluated by the tumor size based on computed
tomography (CT) and tumor markers. The tumor size was
evaluated by the following criteria: complete response (CR),
disappearance of tumors; partial response (PR), decrease of over
30% in the size of tumors; no change (NC), decrease within 30% or
increase within 25%; progressive disease (PD), increase over 25%
even after therapy. Tumor markers (either a-fetoprotein or des-
gamma-carboxy prothrombin) were evaluated by the following
criteria: decrease, decrease over 30% or normalized; no change,
within 30% change; increase, increase over 30% even after therapy.
The appearance of anemia was defined as 20% reduction of
hemoglobin (Hb) in comparison with that before therapy. We
evaluated the time of appearance, the frequency or etiologies of
anemia and their background factors. We divided the 25 patients
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Table 1. Patients’ characteristics.

Anemia No Anemia p-value
no. 9 16 NS
age 69 67 NS
Pre Hb (g/dl) 12.6 12.8 NS
Pre MCV (1) 97.2 96.3 NS
Child-Pugh score 6.44 5.46 0.035
CLIP score 2.44 1.73 NS
JIS score 2.78 2 0.022

into two groups ("anemia" group, "no anemia" group) and
compared the background factors of patients between the two
groups. Statistical analysis of the change of Hb and mean capsular
volume (MCV) level before and after therapy in the "anemia"
group was calculated by #-test, the efficacy of therapies in the two
groups was evaluated by the Mann-Whitney’s U-test, while the
cumulative appearance rate of anemia was calculated by the
Kaplan-Meier method.

Results

All HCC patients (n=22) (M:F=15:7) had liver cirrhosis
(LC), while the other 3 (M:F=2:1) patients with CCC
showed normal liver function. In LC patients, 20 patients
were HCV-positive, one was alcoholic and the other 2 were
cryptogenic. No patients had any extrahepatic metastasis.
Nine cases (36%) showed 20% reduction of Hb level during
therapy. The cumulative appearance rate of anemia was
19% at 12 weeks and 51% at 18 weeks (Figure 1). The
anemia, in our study, was not very severe, but 2 cases out of
9 needed to stop or reduce the chemotherapy. Longer
periods of therapy showed more frequent appearance of
anemia. However, no new anemia appeared after 20 weeks.
In the "anemia" group, all showed macrocytic hyperchromic
anemia with normal reticulocytes. However, none of them
had any gastrointestinal bleeding, vitamin B12 deficiency,
foliate acid deficiency or hemolysis. After the first or second
course of therapy, the Hb level started to decrease.
Inversely, the MCV level increased in comparison with that
before therapy. These changes were statistically significant
(Figure 2). On the other hand, the white blood cell count
(WBC) or platelet (plt) count tended to decrease, but not
significantly (WBC: 5,280%2,680 /mm3 — 4,090+1,500
/mm3, plt: 16.4%9.7 x 10%/mm3~ 11.9+7.0 x 10*/mm?). In
patients with LC (n=22), the Child-Pugh score and
Japanese integrated staging (JIS) score were significantly
higher in the "anemia" group than in the "no anemia" group
(p=0.035, p=0.022, respectively). However, age, pre Hb, pre
MCYV and the Cancer of the Liver Italian Program (CLIP)
score were not significantly different between the two
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Figure 1. The commulative appearance of anemia during low dose
chemotherapy. The appearance of anemia was defined as 20% reduction
of hemoglobin after treatment.

groups (Table I) . In the 25 patients, with regard to changes
in the tumor size, CR was seen in one (4%), PR in 8 (32%),
NC in 11 (44%) and PD in 5 (20%). Regarding changes of
tumor markers, decrease was seen in 11 (44%), no change
in 6 (24%) and increase in 8 (32%). However, there were
no significant differences in the tumoricidal effects between
the "anemia" group and the "no anemia" group (data not
shown). In Figure 3 is shown the clinical course of a patient
in the "anemia" group. A 74-year-old man, who had HCV-
positive LC, showed multiple HCC 6 months after
radiofrequency ablation (RFA) for solitary HCC. Arterial
infusion chemotherapy was chosen because of no indication
for conventional local therapies or operation. CDDP
(10mg/1 hour on days 1 to 5) and subsequent 5-FU (250mg/
5 hours on days 1 to 5) were used through an implanted
port every 4 weeks. One month after the initial therapy, the
Hb level started to decrease and the MCV level inversely
increased at the same time. Eighteen weeks after initial
therapy, the Hb level showed 20% reduction in comparison
with that before therapy. There was no evidence of
gastrointestinal bleeding, iron deficiency anemia, vitamin
B12 deficiency or foliate acid deficiency. The therapy was
continued with careful observation for anemia progression
since the chemotherapy was effective without other side-
effects and the anemia was tolerable.

Discussion

We found that macrocytic anemia with normal reticulocytes
count appeared in 9 cases (36%) during our regimen. The
frequency of anemia increased after therapy and the Hb
level decreased in accordance with the increasing MCV
level. These findings suggest that low- dose CDDP and
5-FU therapy, especially 5-FU, contributes to this anemia.
Furthermore, macrocytic anemia tended to appear in
patients with advanced LC.
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Figure 2. Change of hemoglobin (Hb) and mean capusular volume
(MCV) after initial treatment in the "anemia" group (n=9). The changing
rate was shown in comparison with Hb or MCV level before therapy.

Hb level gradually decreased accompanied by increase of MCV after
treatment, suggesting the appearance of macrocytic anemia.

Macrocytosis of red blood cells (RBC) is commonly
associated with vitamin B12 or foliate acid deficiency,
caused by alcoholism or drugs (7, 8). Alcoholism contributes
to the development of macrocytosis of RBC because of
foliate deficiency and bone marrow toxicity (6). On the
other hand, drugs alone can result in megaloblastic change
of RBC by direct or indirect cellular DNA biosynthesis.
Blockade of DNA biosynthesis by drugs can be divided into
the following categories according to their mechanism: i)
DNA assembly, ii) ribonucleotide reduction, iii) thymidylate
biosynthesis, iv) pyrimidine precursor biosynthesis, v) purine
precursor biosynthesis, vi) unknown mechanism (6). The
mechanism of 5-FU is categorized as direct inhibition of
thymidylate synthetase, which leads to reduction of DNA
biosynthesis (6, 9). Since megaloblastic change of RBC
results from an inadequate rate of DNA replication with a
consequent rate of cell devision of the erythrocyte series,
5-FU could contribute to macrocytic anemia since there are
no reports about anemia in relation to CDDP.

In our study, macrocytic anemia appeared in 9 cases
(36%). None of them had GI bleeding, vitamin B12
deficiency or folic acid deficiency without reticulocytosis,
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Figure 3. The clinical course of a 74-year-old man with liver cirrhosis
(HCV+).

suggesting that bone marrow suppression occurred in these
patients, although leukocytopenia or thrombocytopenia was
less frequent. Macrocytic anemia is a common feature in
patients with LC. The degree of macrocytic anemia in LC is
closely related to the Child-Pugh score (10). In our study,
however, macrocytic anemia appeared after initial therapy
and the Hb levels decreased in accordance with the increase
of MCV levels. These findings suggest that macrocytic change
of RBC should be attributed to continuous low-dose 5-FU as
well as systemic full-dose 5-FU therapy , although low-dose
5-FU therapy generally shows less side-effects than systemic
therapy. Furthermore, the cumulative appearance of anemia
increased in accordance with the duration of therapy, but no
new anemia appeared after 20 weeks. This suggests that this
anemia depends on individual sensitivity to 5-FU. On the
other hand, the Child-Pugh score and JIS score were
significantly higher (p=0.035, p=0.022, respectively) in the
"anemia" group, although age, pre Hb level, pre MCV level
and CLIP score were not significantly different between the
two groups. This suggests that macrocytic anemia tends to
appear in patients with advanced liver cirrhosis.

In conclusion, attention should be paid to macrocytic
anemia even during low-dose CDDP and 5-FU therapy, as
well as systemic full-dose administration of 5-FU, especially
in patients with advanced liver cirrhosis.
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