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Article

BACKGROUND: Tumo yss syndom (TLS) s an onoog mgny sung fom an
hmohapy; days n s ognon oud b f-hanng. Eay ognon of assoad sk
faos and s managmn may hp pvn s oun.

OBJECTIVES: To dnfy h sk faos fo TLS among an pans a h Phppn Ch-
dn’s Mda Cn.

METHODS: Ths was a ospv as-ono sudy. Cagoa vaabs w ompad us-
ng h-squa s and onnuous vaabs w ompad usng ndpndn -s. Th assoaon
bwn TLS and pans’ haass was dmnd hough ogs gsson anayss.

RESULTS: Mda ods of 712 pans wh an sn bwn 2016-2020 w vwd.
Chdn wh (n=35) and whou (n=137) TLS w sd as ass and onos and mahd fo
ag and an yp. Faos assoad wh TLS a undwgh pans wh BMI < 18.5 (OR
0.33, 95% CI 0.11-0.98); pans wh boh hpaomgay and spnomgay w fou ms mo
ky o dvop TLS (OR 3.946, 95% CI 1.2-12.94) wh pans wh ymphadnopahy w
w mo ky o dvop TLS (OR 2.309, 95% CI 1.02-5.21). Pans wh vad WBC, ow
phosphous and hgh u ad a basn hav nasd odds of dvopng TLS.

CONCLUSIONS: Af goup mahng fo ag and an yp, faos assoad wh nasd
odds of TLS among pda an pans n PCMC a hpaospnomgay, ymphadnopahy,
vad WBC, ow poassum v, ow phosphous and hgh u ad a basn wh hgh fud
baan.
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Tumo yss syndom (TLS) s an onoog m-

gny haazd by a goup of mabo d-

angmns ausd by h massv and abup -

as of ua omponns no h bood foow-

ng h apd yss of magnan s. (1) Th ons-

quns of hs dangmns a ponay s-

v and nud au kdny njuy, ada a-

hyhmas, szus and vn dah. (2)

Tumo yss syndom an b dagnosd usng

h Cao-Bshop Dfnon of TLS, whh was d-

vopd n 2004. I an ou sponanousy o af

sang hmohapy. Th a wo yps: na

umo yss syndom (CTLS) and aboaoy umo

yss syndom (LTLS). Laboaoy umo yss syn-

dom s dagnosd wh h psn of wo o mo

of h foowng abnomas n a pan wh an-

 o undgong amn fo an whn 3 days

po o and up o 7 days af h naon of
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amn: u ad ≥ 476 umo/L o 25% nas

fom basn, poassum ≥6 mmo/L o 25% n-

as fom basn, phosphous ≥2.1 mmo/ o

25% nas fom basn and aum ≤1.75

mmo/ o 25% das fom basn. Cna u-

mo yss syndom on h oh hand s dagnosd

whn a pan wh aboaoy umo yss syndom

has a as 1 of h foowng: ann ≥1.5x h

upp m of noma, ada ahyhma, suddn

dah and szu. (2)

Th ndn of TLS s hgh among hma-

oog magnans, baus of hgh a of 

unov and snsvy o yoox haps. (3) I

has bn assay assoad wh buky and apd-

y dvdng hmaoog magnans oung

mos fquny n hgh-gad Non-Hodgkn Lym-

phoma and au ukma and ss ommony n

hon ukma and mup myoma. (4) Th s

a pod ndn of 5.2 o 23% n pans wh

Au ymphoy ukma, 18% n AML wh

wh bood  oun >75,000 and 26.4% B-

au ymphobas ukma. (5)

In sod umos, as pos of TLS hav

bom nasngy ommon ov h pvous d-

ad and a mosy sn n adu ass, ahough

h a vy md daa avaab n h pda

popuaon. Sponanous TLS n sod umos has

bn obsvd n h foowng: bas an, gas-

 an, gm  umos, gasonsna adno-

anoma, squamous  ung an, and masa-

 asa-ssan posa an. (6)

Pvnon s h bs amn fo TLS.

Tamn and pvnon nud hypoum

agns, oy managmn and adqua hyda-

on. Pans who w no spond o hydaon and

mda managmn may nd na pamn

hapy. (4) Inaab fud ovoad, hypkama,

hypuma, hypphosphama, o hypoa-

ma and na fau a ndaons fo na day-

ss. (2)

Ths sudy ams o dnfy pans who a

a sk fo h dvopmn of umo yss syndom

n hmaoog magnans and sod umos so

ha pophya masus may b mpmnd b-

fo h naon of hapy, o mnmz h n-

a onsquns of umo yss syndom. (1)

Ths as ono sudy was pfomd o

dmn h faos assoad wh h dvop-

mn of umo yss syndom n hdn wh an-

. I was ondud a h Phppn Chdn’s

Mda Cn, a ay pda hospa n Qu-

zon Avnu, Quzon Cy. I nudd a pans

who w nwy dagnosd o hav h hmao-

og o sod umo magnany fom Januay 2016

o Dmb 31, 2020. Pans who sad hmo-

hapy po o admsson a ou nsuon w

xudd. Ina aboaoy sus of wh bood

 oun, sum aa dhydognas, aum,

poassum, phosphous, u ad and ann

w odd.

Th dagnoss of umo yss syndom was

basd on h Cao-Bshop a. Laboaoy u-

mo yss syndom was dagnosd n h psn

of wo o mo of h foowng aboaoy abno-

mas whn 3 days po and up o 7 days af

h naon of amn: u ad ≥476 umo/L o

25% nas fom basn, poassum ≥6 mmo/L

o 25% nas fom basn, phosphous ≥2.1

mmo/L o 25% nas fom basn and aum

≤1.75 mmo/L o 25% das fom basn.
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Cna umo yss syndom on h oh hand was

dagnosd whn a pan wh aboaoy umo y-

ss syndom has a as 1 of h foowng: a-

nn ≥1.5x h upp m of noma, ada a-

hyhma, suddn dah and szu. Daa on pans

who fufd h a fo TLS w oad and

anayzd. Chas wh nomp daa w xud-

d fom h sudy.

A has of admd pans wh nwy

dagnosd hmaoog magnany and sod umo

w vd and nudd n h sudy. Th pa-

ns’ has w vwd and h foowng d-

mogaph and na daa w odd: ag, sx,

wgh, hgh, BMI (fo pans abov 6 yas od),

yp of magnany, na and subsqun aboao-

y sus up o 7 days af sang hmohapy of

wh bood  oun, sum poassum, aum,

u ad, phosphous, ann as qusd by h-

maoogs-onoogs and/o nphoogs-n-hag.

Fo sod umos, h sz and oaon as w as

psn o absn of masass, nagd papab

ymph nods and h oaon by physa xamna-

on w nod. Fo hmaoog magnans,

psn of nagd papab nods and h ds-

buon, psn o absn of mdasna mass,

oganomgay basd on physa xamnaon and/o

magng upon admsson w odd. Cna

monong fo kdny funon saus suh as day

un oupu and fud baan asd fom h afo-

mnond aboaoy paams w aso dou-

mnd. Das of managmn suh as hmoha-

py o mdaons, mhod of hydaon and fuh

nvnons wh h ospondng ouoms

w kws oad.

Dspv sass w usd o summa-

z h gna and na haass of h

papans. Fquny and popoon w usd

fo nomna vaabs, mdan and ang fo odna

vaabs, and man and sandad dvaon fo n-

va/ao vaabs. Odds aos and h ospond-

ng 95% onfdn nvas fom Fh ogs -

gsson w ompud o dmn h assoaon

bwn pan pof and TLS. Fsh’s xa s

was usd o ompa ouoms of hos wh TLS vs

whou TLS. A vad daa w nudd n h

anayss. Mssng daa w nh pad no s-

mad. Nu hypohss was jd a 0.05α-v

of sgnfan. STATA 15.0 was usd fo daa ana-

yss.

A oa of 712 has of nw pans wh

magnany w vwd. Chdn wh (n=35)

and whou (n=137) TLS w sd as ass and

onos, spvy, wh goup mahng fo ag

and an yp (Tab 1). Th goup mahng was

basd on daa ha TLS ous mo fquny n

hmaoog magnans han n sod umos. Th

hghs sk of dvopng TLS s obsvd n pa-

ns wh ymphopofav dsods wh hgh

pofav as and hgh umo snsvy o

hmohapy. (4,7) Ag was aso usd o mah pa-

ns sn mos magnans a assfd as hgh

sk fo pans agd 10 yas and abov hs was

don o mnmz onfoundng n hs ompason

bwn TLS and non-TLS. Th ova mdan ag

was 6.5 (ang 0.08-18) yas, and 134 (77.91%)

had hmaoog yp of magnany. Majoy of h

pans w mas (60.47%) and had BMI of <

18.5 kg/m2 (61.86%).

Among h hmaoog yps of magnan-

y, h h mos ommon subyps w B- 

au ymphoy ukma, ALL (37.75%), au

Results
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myognous ukma, AML (13.95%) and T-

au ymphoy ukma, ALL (9.88%). Hpao-

basoma was h mos ommon yp of sod umo

(4.65%). Sxn (9.3%) had a mdasna mass.

Hpaomgay and spnomgay w found n 72

(41.86%) and 10 (5.81%) pans, spvy

wh 14 (8.14%) pans had boh. Can had m-

asaszd o h ban n 3 (1.7%) and o oh ss

n 8 (4.65%) pans.

Th foowng pofs w assoad wh

TLS as shown n ab 1: Pans who w und-

wgh o BMI < 18.5 wh a OR 0.33, 95% CI 0.11

-0.98, p = 0.045, w mo ky o dvop TLS

ompad o pans wh noma BMI. Compad

o hos wh noma BMI, hos wh BMI <18.5

w ss ky o hav TLS (OR 1.235, 95% CI

0.24-6.36, p = 0.801 and OR 0.33, 95% CI 0.11-

0.98, p= 0.45). Th s no assoaon wh TLS and

BMI fo ovwgh o obs ompad o noma

BMI (OR 1.235, 95% CI 0.24-6.36, p = 0.801 and

OR 0.529, 95% CI 0.1-2.81, p = 0.455). Af

mahng fo ag and an yp, w obsvd ha

pans wh boh v and spn oganomgay

w fou ms mo ky o dvop TLS (OR

3.946, 95% CI 1.2-12.94, p = 0.023) wh pans

wh papab ymphadnopahy n h va,

axay o nguna aa w w mo ky o

dvop TLS (OR 2.309, 95% CI 1.02-5.21, p =

0.044).

Total

(n=172)

With TLS

(n=35)

No TLS

(n=137)

Crude Odds Ra-
tio

(95% CI)

p-
value

Median (Range); Frequency (%)
Age, years

<10 102 (59.3) 19 (54.29) 83 (60.58) 1.0 (Reference) -

≥10 70 (40.7) 16 (45.71) 54 (39.42) 1.296 (0.62–2.71) 0.491

Sex

Male 104 (60.47) 21 (60) 83 (60.58) 1.0 (Reference) -

Female 68 (39.53) 14 (40) 54 (39.42) 1.033 (0.49–2.18) 0.932

BMI, kg/m2 [n=97]

<18.5 60 (61.86) 10 (43.48) 50 (67.57) 0.33 (0.11–0.98) 0.045

18.5 to 23 21 (21.65) 8 (34.78) 13 (17.57) 1.0 (Reference) -

23 to <27.5 7 (7.22) 3 (13.04) 4 (5.41) 1.235 (0.24–6.36) 0.801

≥27.5 9 (9.28) 2 (8.7) 7 (9.46) 0.529 (0.1–2.81) 0.455

Type of malignancy

Hematologic 134 (77.91) 29 (82.86) 105 (76.64) 1.0 (Reference) -

Solid tumor 38 (22.09) 6 (17.14) 32 (23.36) 0.715 (0.28–1.82) 0.483

Specific type of malignancy - -

Hematologic 134 (77.91) 29 (82.86) 105 (76.64)

AML 24 (13.95) 2 (5.71) 22 (16.06)

Anaplastic large cell lymphoma 1 (0.58) 1 (2.86) 0

APML 3 (1.74) 0 3 (2.19)

B Cell ALL 65 (37.79) 11 (31.43) 54 (39.42)

B Lymphoblastic lymphoma 1 (0.58) 0 1 (0.73)

Burkitt’s lymphoma 3 (1.74) 3 (8.57) 0

CML 8 (4.65) 2 (5.71) 6 (4.38)

Hodgkin lymphoma 5 (2.91) 0 5 (3.65)

Infantile leukemia 1 (0.58) 0 1 (0.73)

JMML 3 (1.74) 0 3 (2.19)

Table 1. Deamographic and clinical profile of pediatric cancer patients
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Large B Cell lymphoma 1 (0.58) 0 1 (0.73)

NHL 2 (1.16) 0 2 (1.46)

T cell ALL 17 (9.88) 10 (28.57) 7 (5.11)

Solid tumor 38 (22.09) 6 (17.14) 32 (23.36)

Hepatoblastoma 8 (4.65) 2 (5.71) 6 (4.38)

Medulloblastoma 1 (0.58) 0 1 (0.73)

MMGCT 3 (1.74) 1 (2.86) 2 (1.46)

Neuroblastoma 6 (3.49) 0 6 (4.38)

Non-seminomatous GCT 4 (2.33) 1 (2.86) 3 (2.19)

Osteosarcoma 2 (1.16) 0 2 (1.46)

PNET 1 (0.58) 0 1 (0.73)

Retinoblastoma 4 (2.33) 0 4 (2.92)

Rhabdomyosarcoma 4 (2.33) 0 4 (2.92)

Wilms’ tumor 5 (2.91) 2 (5.71) 3 (2.19)

Metastasis

Brain 3 (1.74) 0 3 (2.19) 0.541 (0.03–10.72) 0.687

Liver 0 0 0 - -

Lungs 13 (7.56) 3 (8.57) 10 (7.3) 1.308 (0.37–4.65) 0.679

Others 8 (4.65) 1 (2.86) 7 (5.11) 0.757 (0.13–4.54) 0.760

With mediastinal mass 16 (9.3) 6 (17.14) 10 (7.3) 2.676 (0.93–7.7) 0.068

Organomegaly

None 76 (44.19) 12 (34.29) 64 (46.72) 1.0 (Reference) -

Liver only 72 (41.86) 13 (37.14) 59 (43.07) 1.171 (0.5–2.73) 0.715

Spleen only 10 (5.81) 4 (11.43) 6 (4.38) 3.572 (0.93–13.72) 0.064

Liver and spleen 14 (8.14) 6 (17.14) 8 (5.84) 3.946 (1.2–12.94) 0.023

Lymphadenopathy (cervical, axillary
and inguinal)

101 (58.72) 26 (74.29) 75 (54.74) 2.309 (1.02–5.21) 0.044

Statistical test used: Firth logistic regression

Th na aboaoy adngs of pans a

summazd n Tab 2. Majoy had noma poas-

sum (121 o 70.35%), aum (125 o 70.35%),

sum ann (133 o 77.33%) and phosphous

(115 o 66.86%) vs. Of h paams, ass

and onos sgnfany dffd n ms of

WBC, poassum, aum, ann, and u a-

d. Fo vy un nas n WBC, h odds of

TLS nass by 0.3% (OR 1.003, 95%CI 1.001-

1.01, p = 0.006). Th mdan basn aum (2.4

mmo/L vs. 2.33 mmo/L) and u ad (745

mmo/L vs. 356 mmo/L) vs w ga n

hdn wh TLS han n hos whou. Th odds

of TLS nasd mo han fou-fod (OR 4.70,

95% CI 1.14-19.3) wh vy mmo/L s n bas-

n aum, bu whn agozd, h was no

sgnfan assoaon dd. TLS odds n-

asd by 0.5% (OR 1.005, 95% CI 1.003-1.01)

wh ah mmo/L nmn n u ad. Th m-

dan basn sum ann v (54 umo/L vs

40 umo/L) was hgh wh h poassum v

(3.3 mmo/L vs 4.1 mmo/L) and phosphous v

(1.29 mmo/L vs 1.51 mmo/L) w ow n h-

dn wh TLS han n hos whou. Moov,

ow phosphous vs w mo fqun n h-

dn wh TLS (mdan of 1.29 vs 1.51). Pans
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wh hgh ann a fou ms mo ky o
dvop TLS han hos wh noma ann (OR
4.054, 95% CI 1.69-9.75, p = 0.002). Pans wh

ow basn phosphous w gh o nn ms as
ky o dvop TLS (OR 8.68, 95% CI 3.44-
21.92, p < 0.001).

Total

(n=172)

With TLS

(n=35)

No TLS

(n=137)

Crude Odds Ratio

(95% CI)

p-value

Median (Range)

WBC count, x109/L 18.7 (0.6 to
758.2)

75.7 (3.1 to
758.2)

17.3 (0.6 to
630.9)

1.003 (1.001–1.01) 0.006

Potassium, mmol/L 4 (1.7 to 6.8) 3.3 (1.7 to 5.5) 4.1 (2.3 to 6.8) 0.368 (0.2–0.66) 0.001

Low 31 (18.02) 17 (48.57) 14 (10.22) 8.948 (3.69–21.7) <0.001

Normal 121 (70.35) 14 (40) 107 (78.1) 1.0 (Reference) -

High 20 (11.63) 4 (11.43) 16 (11.68) 2.022 (0.62–6.57) 0.241

Calcium, mmol/L 2.35 (1.65 to
3.49)

2.4 (1.76 to
3.49)

2.33 (1.65 to
3.43)

4.7 (1.14–19.3) 0.032

Low 23 (13.37) 3 (8.57) 20 (14.6) 0.641 (0.19–2.15) 0.472

Normal (8.4–10.2) 125 (72.67) 26 (74.29) 99 (72.26) 1.0 (Reference) -

High 24 (13.95) 6 (17.14) 18 (13.14) 1.319 (0.49–3.55) 0.584

Serum creatinine, umol/L 43 (12 to 1051) 54 (19 to
1051)

40 (12 to 146) 1.023 (1.01–1.04) 0.003

Low 13 (7.56) 0 13 (9.49) 0.174 (0.01–3.03) 0.231

Normal 133 (77.33) 23 (65.71) 110 (80.29) 1.0 (Reference) -

High 26 (15.12) 12 (34.29) 14 (10.22) 4.054 (1.69–9.75) 0.002

Phosphorus, mmol/L 1.5 (0.13 to
2.77)

1.29 (0.13 to
2.5)

1.51 (0.77 to
2.77)

0.219 (0.07–0.64) 0.006

Low 27 (15.7) 15 (42.86) 12 (8.76) 8.68 (3.44–21.92) <0.001

Normal 115 (66.86) 14 (40) 101 (73.72) 1.0 (Reference) -

High 30 (17.44) 6 (17.14) 24 (17.52) 1.857 (0.67–5.18) 0.237

Uric acid, mmol/L 383 (96 to
2379)

745 (217 to
2379)

356 (96 to
1011)

1.005 (1.003–1.01) <0.001

LDH, U/L 1000 (45 to
51730)

2016 (337 to
51730)

970 (45 to
35480)

1 (0.99–1.0001) 0.05

Statistical test used: Firth logistic regression

Table 2. Initial or baseline laboratory profile of pediatric cancer patients and associated with tumor
lysis syndrome
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Indaos fo TLS na and aboaoy -

a a shown n Tab 5. Th mdan ann

v n umo/L was 42 (ang of 12-1051) and  was

hgh n pans wh TLS han whou (54 vs 40).

Majoy of h pans had noma sum ann

vs (74.42%). Pans who had hgh ann

w mo ky o dvop TLS as ompad o

hos who dd no dvop TLS (40% vs 8.76%).

On pan had ada ahyhma and aso on pa-

n had szu. Boh had TLS.

Total

(n=172)

With TLS

(n=35)

No TLS

(n=137)

Frequency (%)
Chemotherapy 170 (98.84) 34 (97.14) 136 (99.27)

Hydration 155 (90.12) 35 (100) 120 (87.59)

Hypouricemic agent 93 (54.07) 31 (88.57) 62 (45.26)

Electrolyte management 105 (61.05) 33 (94.29) 72 (52.55)
Dialysis 4 (2.33) 4 (11.43) 0

Table 3. Treatments received by newly diagnosed cancer patients and their TLS

Total

(n=172)

With TLS

(n=35)

No TLS

(n=137) p-value
Median (Range); Frequency (%)

Days from chemotherapy initiation [n=28] [n=28]

2 (0–6)

[n=28]

2 (0–6)

- -

Urine output during chemotherapy, cc/kg/
hr

3.35 (0.11
to 12)

3.02 (0.11 to
9.1)

3.4 (1 to 12) 0.064*

Fluid balance during chemotherapy 275 (-2225
to 5500)

499 (-2225 to
5500)

200 (-540 to 2824) 0.011*

Final status 0.192†

Alive and discharged 157 (91.28) 30 (85.71) 127 (92.7)

Expired 15 (8.72) 5 (14.29) 10 (7.3)

Statistical test used: * - Mann-Whitney U test; † - Fisher’s exact test.

Chmohapy was gvn o 170 pans n h sudy
(98.84%) and 34 (97.14%) had TLS wh on pan
havng sponanous umo yss vn po o gvng
of hmohapy. Th w 155 pans who -
vd hyphydaon (90.12%) and 93 pans

(54.07%) and 105 pans (61.05%) of h oa w
gvn hypoum agns and oy manag-
mn spvy; mos w gvn n ombnaon
wh ah oh (Tab 3). Ony fou (11.43%) pa-
ns wh TLS undwn dayss.

Th mdan ons of TLS was 2 days (ang 0-6)

fom hmohapy naon (Tab 4). In-hospa

moay a was ga among ass (14%) han

onos (7%) bu dd no ah sasa sgnf-

an. Pans wh TLS a mo ky o dvop

fud ovoad a 499 (CI -2225-5500, p vau –

0.011).
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Abou 52 (30.23%) had poassum of > 6

mmo/L o a as 25% nas fom basn and

majoy had TLS (25 o 74.29%). Th mdan poas-

sum v n mmo/L was 4.2 (ang of 2.2-35) and

 was hgh n pans wh TLS han whou (5 vs

4.1). Mos of h pans had noma poassum v-

s (65.7%), and majoy do no hav TLS (73.72%).

Evn (6.4%) had aum vs of <1.75 mmo/L

o a as 25% das fom basn and mo f-

quny sn n pans wh TLS (28.57% vs

0.73%). Th mdan aum v n mmo/L was

2.2 (ang of 0.62-3.49) and  was hgh n pans

whou TLS (2.26 vs 2.08). Foy-gh (27.91%)

has phosphous vs of > 2.1 mmo/L o a as

25% nas fom basn and mo fquny sn

n pans wh TLS (91.43%). Th mdan phospho-

us v n mmo/L was 1.5 (ang of 0.54-4.35) and

 was hgh n pans wh TLS (2.26 vs 1.4).

Twny (11.63%) had u ad >476 umo/L o a

as 25% nas fom basn and  was mo

fqun n pans wh TLS (42.86% vs 3.65%).

Th mdan u ad n mmo/L was 245 (ang of

69-1510), and  was hgh n pans wh TLS

(434 vs 222).

Total

(n=172)

With TLS

(n=35)

No TLS

(n=137)
Median (Range); Frequency (%)

Clinical criteria (any one)

Creatinine 42 (12–1051) 54 (19–1051) 40 (12–146)

Low 18 (10.47) 1 (2.86) 17 (12.41)

Normal 128 (74.42) 20 (57.14) 108 (78.83)

High 26 (15.12) 14 (40) 12 (8.76)

Cardiac arrhythmia 1 (0.58) 1 (2.86) 0

Sudden death 0 0 0

Seizure 1 (0.58) 1 (2.86) 0

Laboratory criteria (any two)

Potassium ≥6 mmol/L or at least 25% in-
crease from baseline

52 (30.23) 26 (74.29) 26 (18.98)

Potassium 4.2 (2.2–35) 5 (2.2–6.6) 4.1 (2.5–35)

Low 14 (8.14) 2 (5.71) 12 (8.76)

Normal 113 (65.7) 12 (34.29) 101 (73.72)

High 45 (26.16) 21 (60) 24 (17.52)

Calcium ≤1.75 mmol/l or at least 25% de-
crease from baseline

11 (6.4) 10 (28.57) 1 (0.73)

Calcium 2.25 (0.62–3.49) 2.08 (0.62–2.75) 2.26 (1.82–3.49)

Low 42 (24.42) 20 (57.14) 22 (16.06)

Normal (8.4–10.2) 116 (67.44) 12 (34.29) 104 (75.91)

High 14 (8.14) 3 (8.57) 11 (8.03)

Table 5. Indicators for Laboratory and Clinical TLS Criteria
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Rsk faos fo TLS an h b pan o

umo ad. In hs sudy, subjs w mahd

aodng o ag and dagnoss .. hmaoog ma-

gnany vsus sod onoog umos. I was found

ou ha TLS s assoad wh h foowng: hpao

-spnomgay wh TLS oung fou ms mo

han hos whou any oganomgay; ymphad-

nopahy nasd h odds of TLS wo ms mo

han hos whou. Oh faos assoad wh d-

vopng umo yss syndom w havng a hgh

basnWBC oun as w as ow poassum vs,

hgh ann, ow phosphous, hgh u ad a

basn as w as hgh fud baan dung h

hmohapy. On h oh hand, h was d-

asd sk of TLS n pans wh BMI of ss han

18.5 (OR 0.33 95% CI 0.11 – 0.98, p-vau 0.045)

ompad o noma BMI ang.

Pan ad faos suh as oganomgay and

ymphadnopahy appa o sgnfany nas h

han of dvopng umo yss syndom. Ths

fndngs a aso onssn wh h fndngs n h

sudy by Gopkuma  a n 2018, whh anayzd

h ouoms of umo yss syndom n hdn

wh ukma and ymphoma. In a unvaa anay-

ss, h psn of a mdasna mass, gnazd

ymphadnopahy, hypuma and hypukoy-

oss w sgnfany assoad n h dvop-

mn of TLS. Howv, n h muvaa anayss,

ony h psn of hypuma ahd sas-

a sgnfan.8

Laboaoy faus of pans who dvopd

umo yss syndom w nasd sum a-

nn vs as w as hypphosphama.9 Howv,

n hs sudy, an nasd sk of TLS was obsvd

among pans wh ow o noma basn phos-

phous and hgh basn aum vs.

Phosphorus ≥2.1 mmol/l or a leas
25% increase from baseline

48 (27.91) 32 (91.43) 16 (11.68)

Phosphorus 1.5 (0.54–4.35) 2.26 (0.69–4.35) 1.4 (0.54–2.5)

Low

Normal

High

Uric acid ≥476 umol/l or a leas 25%
increase from baseline

20 (11.63) 15 (42.86) 5 (3.65)

Uric acid 245 (69–1510) 434 (69–1510) 222 (75–450)

Low 32 (18.6) 3 (8.57) 29 (21.17)

Normal 98 (56.98) 7 (20) 91 (66.42)

High 42 (24.42) 25 (71.43) 17 (12.41)

Discussion
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Ths s sma o h 10-ya vw by Ahn  a. n

2011 on 396 hdn who w dagnosd wh au

ukma and non-Hodgkn ymphoma, whh

showd a fou-fod nas n h sk of dvopng

TLS n pans wh hypophosphama.24 Ths may

b xpand by h us of phosphous n h synh-

ss of ua omponns fo h umo s o po-

fa and hn vnuay ysd by hmohapy

ausng h xaua phosphous o b shfd

no h an s hus ausng hypophosphama.

Anoh xpanaon fo hs may b a possb pox-

ma ubua dysfunon fom ompv nhbon

of ubua absopon of phosphous by som un-

dnfd mabos of magnan s. Thfo,

hypophosphama an b an ndaon of hgh u-

mo budn o hgh  pofaon a whh s a

majo pdo of TLS. 10,11

Oh umo ad faos suh as hgh bas-

n sum u ad and hgh vs of wh bood

s w aso nod o hav nasd h sk fo

TLS. In hs sudy, hos who dvopd TLS had a

mdan basn wh bood  oun of 75,000/mL

wh hos who dd no dvop TLS had a mdan

basn of 17,300/mL. Th vad sum LDH v-

 howv dd no show a sgnfan nas (OR

1, 95% CI 0.99–1.0001, p 0.05) n h sk of dv-

opng TLS. In sva suds howv, vad n-

a vs of sum LDH ha nda umo buk s

onsdd a vy sgnfan sk fao n dvop-

ng TLS. (10,12,13,14) Oh faos suh as psn of a

mdasna mass dd no nas h sk fo TLS

(OR 2.676, 95% CI 0.93 – 7.7, p 0.068). Ths a

ass of T  ALL and Dffus Lag B- Lym-

phoma. Ths s n onas o a sudy by Nas  a

ha pod h psn of mdasna mass as h

mos sgnfan fao fo moay and umo yss

syndom. Th w 61 hdn wh mdasna

masss ha w nudd n h sudy; 72.1% had T

 ymphobas ukma wh ano mdas-

na masss. (15) Numous oh suds hav shown

hs haass o b sgnfan sk faos bu

sus of hs sudy may suggs ha hs faos

may no b sasay sgnfan n hs mahd

ono sudy bu s nay sgnfan.

Th a mo ass of TLS sn n pa-

ns wh hmaoog magnans han n hos

wh sod umos. Among h hmaoog mag-

nans, mos w ass of ALL. As sn n Tab 1,

au ymphobas ukma wh B  mmuno-

phnoyp foowd osy by T  mmunophno-

yp had h mos ass of TLS, whh s onssn

wh fndngs of Abd-Bas  a. n 2012 whn,

T- mmunophnoypng was h songs pd-

o of TLS.(13)

In sod umos, umo yss syndom ahough

a, an nas n ass has bn sn ny. In a

omphnsv vw of au by Fndaky  a.

n 2020 on umo yss n sod umos n boh adu

and pda popuaon,  was ognzd ha h

n advanmn n an hapy has bough

abou nas n h ndn of umo yss n sod

umos, pvousy hough o b ay assoad.

Ths obsvaon s mpoan baus h nasng

moay n TLS fom sod umos os o as hgh as

35% ompad o 1.9% a pod fo pans

wh ALL and NHL. (16) Anoh vw by Csuo-

o  a n 2015, aso showd a ss fqun ou-

n of umo yss syndom n sod ans, and

s usuay assoad wh buky and hgh hmo-

snsv dsass; sponanous vns po o hm-

ohapy a sn mosy as as pos. (17)
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In hs sudy, a oa of 35 sod umo ass

w dnfd. Sx (17.1%) had TLS; 2 had

hpaobasoma, 2 had Wms’ umo, and 2 had

gm  umos. Fou of h sx ass w aady

advand wh masass o h ungs and bon ma-

ow. Sod umos a onsdd ow sk o dvop

umo yss syndom as assfd n Cao Bshop

and mos a as pos. Ahough TLS s a, as-

s of TLS sn n hpaobasoma, gm  umos,

nuobasoma and vn habdomyosaoma n h-

dn hav bn pod. (12,16,18)

Th foowng nvnons w gvn o

hos who w assssd o hav a hgh sk of

TLS dvopmn n pda an pans: hy-

phydaon, h us of hypoum agns and

oy managmn suh as gvng of aumnum

magnsum oxd and phospha-bndng mdaon

(svam) fo hypphosphama. Ths pa s

basd on h ang physan’s knowdg as gud-

d by h Cao-Bshop Ca : ha pans who

a a hgh sk n dvopng TLS a dnfd and

aggssv managmn o pvn TLS a gvn

ay n h ous of amn. Fou ass ou of h

35 (11%) ass wh TLS pogssd o au kdny

njuy ndng dayss dsp hyphydaon,

hypoum agns and oh oa agns. Ths a

ass of Buk’s ymphoma, hpaobasoma and 2

ass of B  ALL. A had vad ann,

phosphous and u ad wh szus and ada

ayhma af h gvng of hmohapy.

Th w 5 dahs ou of h 35 ass ha

had TLS (14.3%), whh s hgh ompad o 10

ou of 137 dahs (7.3%) n non-TLS pans. Th

auss of dah w mosy mufaoa and du

o mup ogan fau whn umo yss syn-

dom may hav onbud as w. In pans wh

no TLS, auss of dah w mosy fom hmo-

hag (naana) and spss.

Tumo yss syndom dvopd mo f-

quny n pans af vng hmohapy

(31/35, 88%) han sponanousy po o hmoh-

apy (4/35, 11%). Wh hs su,  s ommndd

o osy mono h vs of u ad and sum

oys n pans bng ad wh hmoh-

apy. I s suggsd o gv aggssv hydaon,

oy managmn and monong as ay as

48 hous po o nang any amn. Ths s a-

so ongun wh ommndaons n a sudy by

Adynka  a n h managmn umo yss syn-

dom ha Inavnous fud shoud b nad 48

hous bfo h sa of hmohapy and shoud b

onnud fo 48 hous af hmohapy. Ths a-

ows voum xpanson and nas gomua f-

aon a ha an hp n h xon of h so-

us assoad wh umo yss syndom. (9,15)

Af goup mahng fo ag and an

yp, h foowng w assoad wh nasd

odds of TLS among pda pans wh mag-

nany a PCMC: v and spn oganomgay,

ymphadnopahy, vad basn WBC, ow po-

assum v, ow phosphous and hgh u ad a

basn wh hgh fud baan on monong.

Wh h foowng faos dd no nas h

odds of dvopng TLS: sx, vad LDH, a-

nn, psn of mdasna mass and psn of

masass.

Th un sudy was md by s o-

spv nau. I dd no psn h aua pva-

n of umo yss syndom n ou nsuon

sn a o of ass w no nudd n h anayss

Conclusion and Recommendations
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du o nomp daa. A pospv oho sudy

s mo da as  w aow assssmn of subjs

a basn. Th daa oon w b mo au-

a wh gad o xposus, onfounds and nd-

pons. Nonhss, hs sudy povdd a basn

sma fo TLS ass and h pof n ou ns-

uon ha may b usd as a ompason n fuh

sah.

I woud k o xpss my sn gaud

o vyon who has mad hs sah pap poss-

b. To my supvsng nvsgao, D. Baz P.

Gp fo shang h knowdg and xps and

fo pushng m o pusu hs sah op. To D.

Maa Ca Longson-Cuz, fo h pan and

undsandng n hpng m wh h w up and

fnshng ouhs n h fna manusp. To my

mnos, D. Rosma Fajado, D. Caon Tan-

Hnandz and ou dpamn had, D. Maou A.

Aba who onnuousy pushd m no fnshng

my sah on m and fo h nv ndng n-

ouagmn and suppo.

I aso woud k o hank my o-fows n

h Hmaoogy and Onoogy dvson fo h

onsan movaon. I off my sn gaud and

I w b fov gafu fo h anng oppoun-

s povdd by hs sah.
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