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Routine hematological studies were performed by standard methods. Bone marrow
smears were obtained by needle aspiration biopsy1l. Serum Cu, Zn, and Mg were
determined by atomic absorption methods'2. Serum Ca, P, Na, K and uric acid
were determined by conventional procedures 13. Blood was drawn before the com-
mencement of any therapy and 12 hours later and thereafter every day up to the
sixteenth day of therapy. X-rays for bone survey and chest X-rays were taken of all
patients before commencement of therapy. Intravenous pyelography was per-
formed in Case 1 for evaluation of palpable kidneys apparent on physical examina-
tion.

Results

The clinical and hematological findings are shown in Table | and levels of serum
elements before therapy are shown in Table Il. Before therapy, the mean serum Cu
level vas significantly higher in patients than in controls (2564 + 53 and 148 = 30
mg/dl respectively). There were no significant differences between the mean values
of Zn, Mg, Ca, P, Na and K of the patients before therapy and those of the controls.
There were also no statistically significant differences between the means of Zn,
Mg, Ca, P, Na and K before therapy or on any day during the therapy. Severe
hypercalcemia (serum Ca > 12.5 mg/dl) was observed in four and hypocalcemia
(serumCa<8.5 mg/dl) in two patients before therapy. There were no significant
correlations between the white blood cell count, Hb level and serum elements
before therapy. The changes in serum Ca, Cu, Zn and Mg levels are shown in
Figures 1-4. The frequencies of abnormalities in serum element levels are shown in
Table lll.

Discussion

Hypercalcemia is reported to be present in 2.6% of all leukemic patients?. In our
study hypercalcemia was present in 21% and hypocalcemia in 5% of patients before
therapy. The discrepancy between these figures is quite striking. We believe that
the values given in the literature reflect the result of a non-random selection, and
more study is needed to obtain reliable figures.

The presence of bone infiltration in Case 1 (Tables | and 1) suggested that this might
be a cause of the hypercalcemia observed in this patient as has been reported
previously8. The presence of renal infiltration in the same patient is interesting;
however,-it is necessary to investigate the serum Ca level in further patients with,
leukemic kidney infiltration before coming to any conclusion about a correlation
between hypercalcemia and such infiltration. The possibility of the production of
a PTH-like hormone by leukemic cells in patients with hypercalcemia has been
suggested 4. However, an elevation of the PTH level has not always been shown in
these patients. The presence of a PTH immunologically different from the normal
was suggested, but this subject needs to be further clarified 1%, Hypercalcemia has
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TABLE Il

Percentage Frequencies of Abnormal Séerum Element and Uric Acid
Levels in Patients before Therapy

Increased Decreased Increased Increased Decreased Increased Increased

Cu Zn Cu/Zn Ca P P Uric Acid
95% 24% 66% 21% 5% 12% - 46%

(17/18)° 6717 (12/18) (4/19) (1/19) (2/17) (6/13)

* Figures in parentheses show number of patients with abnormal values and total number of patients
whose values were determined.

Hypercupremia is te® be expected prior to therapy, and a close follow up of the
serum Cu level might be useful in monitoring the effectiveness of the therapy.

Although the mean of the serum uric acid level is significantly higher in patients with
leukemia than in the controls, no significant correlation was found between the uric
acid level and any other parameters studied, indicating that increased nucleoprotein
catabolism is not the only mechanism responsible for the changes in some of the
serum elements in ALL. .

Summary

Some of the trace elements, electrolytes, serum Ca, P and uric acid levels were
measured in 19 patients with acute lymphoblastic leukemia before commencement
of therapy, after 12 and again after 24 hours and thereafter every day up to the 16th
day of the therapy.

The elevation of the mean serum Cu in patients compared to normal control levels
was found to be statistically significant (p < 0.001, 254 % 63 and 148 & 30 mg/d},
respectively). The serum Cu level began noticeably to fall to the normal level 24
hours after the commencement of therapy. Before therapy hypercalcemia and
hypocalcemia were observed in 21% and 5% of patients respectively. A transient
hypocalcemia developed in a few patients in the course of therapy.

There were no statistical differences in serum Zn, Ma, K and P levels between
patients and controls.






