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Serum and Cerebrospinal FHuid TNFA in Children
with Acute Leukemia of Various Phases
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Abstract : Objective To explore the changes and sgnificance of tumor necrossfactorapha (TNF&) in the serum
and cerebrospina fluid (CSF) of children with acute lymphoblastic leukemia (ALL) and acute myeoid leukemia (AML) .
Methods TNFa was measured by radioimmunoassay in 31 casesof childhood acute leukemia of variousphases. Results
Serum TNFe levels prethergoy in ALL and AML [(24.35 + 4.84) pmol/L, (28.65 + 5.12) pmol/L ] were
dgnificantly higher than that of control [(11.28 +1.69) pmol/L], P <0.01. Right after complete remision (CR) ,
TNFe decreased [ (16.42+2.57) pmol/L , (14.57 +3.64) pmol/L ] but was higher than that of control ( P <0.05) .
6,12, 24, 36 months eter CR, serum TNFX levdsin ALL and AML returned to normal. Serum TNRX increased
again and was higher than that of control ( P < 0.01) when relgpsed. CSF TNF& prethergpy in ALL and AML
[(12.35+1.74) pmol/L , (14.56+1.92) pmol/L ] were ds dgnificantly higher than that of control [(7.54 + 0. 96)
pmol/L] ( P <0.01). During CR and continuous CR, CSF TNF in ALL and AML patients remained at the leve of
control ( P >0.05). CSF TNFa levd in children with centra nervous sysem leukemia (CNS.) was higher than those
without CNS [(25.62 + 7.14 pmol/L vs (12.15 +0.89) pmol/L], P <0.01. There was a podtive corrdation
between white blood cdl count and TNFaX leve in the CSF (r =0.942, P <0.05). CSF TNFe level decreased
gradudly eter intratheca thergpy, but it decreased more dowly than the white blood celsof CSF. Conclusions TNF&
concentration in the serum and CSF may be of great vauein reflecting leukemic cdl burden, early diagnossof CNS. and
monitoring intrathecal chemotheragy. [ Chin J Contemp Pediatr , 2003, 5(4) : 297 - 300]
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Tumor necross factor-alpha (TNFe) plays an
important rolein the regulation of cell growth , prolif-
eration and differentiation. It is involved in the
pathogeness and progress of infectious diseases and
tumors. Baxter!!! reported that TNFe could induce
apoptossor simulate proliferation of human leukemic
celsand that the serum level of TNFa in leukemia
patients was closdy related to the treatment effect
and prognosis. Kobayashi!?! found that endogenous
TNFa was asociated with the sendtiveness to dox-
orubicin and was a crucid factor of treatment re
soonse. We detected the serum and cerebroina flu-
id (CSF) TNFe level in children with acute leukemia
of different phases to explore the clinical dgnificance.

Subjects and methods

Subjects
Twenty-one children with acute lymphoblastic

leukemia (ALL) aged from 1‘32‘

caes were male and 7 femae. There were 10 cases of

to 12 yearsold, 14

acute myeloid leukemia (AML) aged from 7 to 12
yearsold, 6 mae and 4 femade. Five cases of ALL
and 1 case of AML ocomplicated with centra nervous
sysem leukemia (CNS.) at diagnoss. ALL , AML
and CNSL were diagnosed according to the criteria
egtablished by nationa childhood leukemia study
group!®!,
children with acute appendicitis (5 cases) and intus
susception (3 cases) before anesthesa. Serum of conr
trol group came from 13 hedthy children when they

CSF of ocontrol group was obtained from

received blood examination of trace elements. The
age and sx of both control groups were not different
from those of study group.
Collection of samples

Serum and CSF samples were oollected before
chemotherapy, right ater complete remisson (CR)
and 6, 12, 24, 36 months ater CR. CSF of the pa
tients complicated with CNSL was collected beforein
tratheca treatment. TNF& in the serum and CSF
was detected when the bone marrow relgpsed.
Detection of TNFO

TNFe was measured by radioi mmunoassay!* .
Satigtical analysis
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t-test was used to compare TNFel of different
groups. The reationship between TNFa levd and
the resultsof other laboratory indexesof CSF samples
was anaysed by linear correlation.

Results

Serum TNFO level of various phases

Serum TNFe levelsincreased sgnificantly in al
ALL and AML patientsat diagnodsascompared with
the control ( P < 0.01). However, no dgnificant
difference was found in serum TNFa leve between
ALL and AML ( P >0.05). This devated serum
TNFe level decreased markedly ( P <0.05) but was
higher than that of control group ( P <0.05) when
they obtained CR. 6, 12, 24, 36 months ater CR,
the serum TNFa levds in patients with ALL and
AML were lower than those of pre-treatment ( P <
0.05 and were Smilar to that of control ( P >
0.05). Serum TNFa level of relgpsed patients in-
creased and was higher than that of control ( P <
0.01). See Table 1.
CSF TNFO level of various phases

Sgnificantly elevated CSF TNFa level was ob-
served in ALL and AML at diagnoss ( P <0.01).
Succesful chemotherapy resulted in a decrease in
TNFet levd , compared with that of pretreatment
( P <0.05). CSF TNFa level remained lower than
that of pre-treatment ( P <0.05) and was not statis
ticaly different from that of control during continuous
CR ( P >0.05). It increased and was higher than
that of control ( P <0.01) when bone marrow re-
lapsed. See Table 2.
CSF TNFO level in patients with or without CNS_

CSF TNFa leve in 6 patients with CNSL was
higher than that of 25 patients without CNSL
[(26.47 £7.14) pmol/L vs (13.15 +0.92) pmol/
L], P <0.01. It decreased gradualy &ter 4 - 6
times of intratheca chemothergpy [ (9.72 + 1.34)
pmol/L]. But the difference of serum TNFX level
between patients with CNS. or without CNSL was
not sgnificant [ (25.38+5.31) pmol/L vs (23.85 %
4.49) pmol/L], P >0.05.
Correlation between CSF TNFO level and other labo-
ratory indexes of CSF
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The correlation between CSF TNFa level and
white cell count, protein, sugar, chloride level of
CSF was invegtigated in 6 patients complicated with
CNS.. The dfects of intrathecal chemothergpy on
CSF TNFa level and other laboratory indexesof CSF
were examined. CSF TNFe level was podtively cor-
reated with the white blood cell count of CSF at di-
agnodgs ( r =0.942, P <0.05). Both CSF TNFa
level and white blood cell count decreased gradualy
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ater intrathecal injection. However , the CSF TN Fa
level decreased more dowly than the white blood cell
count and 2 - 3 more additiona intratheca thergpy
was needed to make the CSF TNFa return to normal
ater the normdization of white blood cel count.
There was no close relationship between CSF TN F&
level and protein ( r =0.252, P >0.05) , sugar ( r
=0.342, P >0.05) and chloridelevel ( r =0.302,
P >0.05) at diagnoss.

Table1 Serum TNF@ in various treatment phasesof children with leukemia ( x *+ s , pmol/L)

Phases Control ALL AML
n TNFa n TNFo n TNFo
Pre-treatment 13 11.28 £1.69 21 24.35+4.84° 10 28.65%5.12°
CR 19 16.42+2.57°°¢ 8 14.57 +3.64°°¢
6 months ater CR 19 14.58 +3.42° 8 13.53+3.58"
12 months ater CR 17 13.62+3.28° 7 14.75+3.12°
24 months &ter CR 15 14.51 +2.86° 5 13.19+2.17°
>36 months after CR 13 12.42+2.90° 4 13.42+2.72°
Relgpse of bone marrow 6 22.54+6.27% 4 25.25+7.58°

Note: avsoontrol P <0.01; bvspretreatment P <0.05;

Table2 Cerebrogina fluid TNF in various treatment phases of children with leukemia

c vsoontrol P <0.05

(x £s,pmol/L)

Phases Control ALL AML
n TNFa n TNFa n TNFo
Pre-treatment 7 7.54+0.96 21 12.35+1.74° 10 14.56 £1.92°
CR 19 8.63+1.32° 8 8.94+0.33"
6 months ater CR 19 9.44+1.36° 8 9.13+0.82°
12 months ater CR 17 8.78+0.96° 7 9.63+1.15"
24 months &ter CR 15 9.23+0.83° 5 8.71£0.68"
> 36 months &ter CR 13 9.54+1.12° 4 9.35+1.47°
Relapse of bone marrow 6 8.63+0.722 4 10.36 +1.52%

Note: avsoontrol P <0.01; bvspretreatment P <0.05

Discussion

TNFe isacytokine produced by various cellsin-
cluding T-lymphocyte, monocytes and endothelid
cels. Although initially recognized and named for its
ability to cause necrotization of tumor masses, recent
studies have found that TNFel produced by car-
cinocytes from ALL and AML through autocrine
simulates formation of leukemic colony and is in-
volved in pathogeness and dissase progresson of

leukemia. Camino'®®! reported that serum TNFe
levdl increased markedly in patients with acute
leukemia and was asciated with tumor burden and
prognoss. Ferrgoli!”! and other investigators'®*®!
found that elevated serum TNFa level was an inde
pendent prognostic factor of various hematologica on-
cology lymphocytic leukemia,
myelodyplastic syndrome and myeloproliferative dis
eases and was ocorrelated closely with shortened sur-
viva and disease deterioration. Our study found that
serum TNFe levd in ALL and AML was markedly

including chronic
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devated before chemothergpy , it decreased gradually
right ater CR, remained norma during continuous
CR but increased at relgpse. These indicated that
TNFa was asociated with the heavier tumor burden
at diagnoss and relapse. S serum TNF level may
be a useful indicator in determining the eficacy and
for monitoring relapse.

We found that TNFe levd in CSF was eevated
in children with acute leukemia. This might result
from autocrine of TNFe in the central nervous sys
tem or the damage of blood-brain barrier (car-
cinocytesinfiltrating CNS) . CSF TNF&l may a be
produced by stimulated astrocytes or microglia®®.
Our results suggested that athough the clinicad and
CSF routine examinations were norma, CNS of
leukemic children had in fact been infiltrated by car-
cinocytes at diagnoss. This was condstent with the
findings by autopsy that CNS invason occurred in
over 90 % patients with acute leukemia at diagnoss.
The decreae of TNFa ater CR a9 supported this
conjecture. CSF TNF& level was higher in the chil-
dren with CNSL than those without CNSL. Thisin
dicated heavier tumor burden in CNSof former.

We a9 found that CSF TNFa level was closly
asociated with the white blood cell count of CSF.
CSF TNFa level decreased more dowly than the
white blood cdlls did ater intrathecad chemotheray.
Thisisof great dgnificance in judging the therapy ef-
fect of CNSL and deciding the course of intrathecd
thergpy. It is more gopropriate that the normaization
of TNFa level in CSF be used asindicator to end in-
tratheca thergpy.
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