
Introduction

Cisplatin is one of the most widely used antineoplastic

agents in the treatment of solid tumor [1]. Cisplatin is fre-

quently associated with renal toxicity. Despite vigorous in-

travenous hydration and mannitol treatment, acute

nephrotoxicity and chronic renal damage may occur after

administration of therapeutic doses. Accidental overdose of

cisplatin may occur despite all precautions, and to date, no

general accepted guidelines for the treatment of such cases

are available, and no specific antidote for cisplatin exists,

especially for children. This article reports a one-year-old

girl who received a massive cisplatin overdose of 500

mg/m

2

as an accidental substitution for carboplatin.

Case Report

A one-year-old girl with Stage II ovarian yolk sac tumor had

been treated with neoadjuvant chemotherapy for two cycles (PVB:

carboplatin 100 mg/m

2

d1-5, bleomycin 10 mg m/

2

d1 and d7, vin-

cristine 1.5 mg m/

2

d1 and d7). On day 3 of the third cycle, she

began to experience severe nausea and vomiting. Hearing loss was

noted on day 4. Total deafness, diminishing vision and anuria was

noted on day 7 and she was transferred to the present hospital. On

admission, she had severe deficits of hearing and vision and

drowsiness. The blood biochemical tests revealed hyperkalemia,

hyperazotemic, hyperuricemia, and elevated serum glutamic ox-

aloacetic transaminase. She was treated with supportive treatment

including vigorous hydration, electrolyte replacement, and

antiemetic therapy; hemodialysis was also conducted the same

day. According to the BUN and Cr levels, hemodialysis was per-

formed on days 8, 11, 13, 16, and 21,respectively (Figure 1). By

day 10, her leukocyte count and platelet count drop to 1.1×109/L

and 16×10

9

/L, respectively (Figure 1), and her temperature spiked

to 39°C, and blood cultures were obtained, Imipenem was started.

At the same time, granulocyte colony-stimulating factor (G-CSF)

and interleukin-11 (IL-11) therapy was also started. Due to the

severity of these side effects, the medical records of the patient

were reviewed and revealed that cisplatin, instead of carboplatin,

had been administered on days 1 to 5, therefore, plasmapheresis

was initiated in an effort to remove platinum from the patient the

same day and day 12; platelet transfusions was also given. On day

12, she presented with epistaxis, hematuresis, and melena. Ec-

chymosis was also found in the left antecubital and perineum area.

On day 15, blood cultures showed growth of an organism that

proved to be enterococcus faecium, and the diagnosis of sep-

ticemia was confirmed; due to the potential hepatic and renal

function damage, vancomycin was not administrated according

to her parents’ decision. Due to the low economic status, the par-

ents decided not to receive hemodialysis on days 20, 23, and 24,

although the BUN and Cr were elevated over 22 mmol/L and 600

μmol/L, respectively. Coma occurred at day 25, followed with

sudden cardiac arrest, and she died although active rescue was

performed. The toxic-related parameters are shown in Figure 1.

Discussion

The most serious complication of cisplatin is nephrotox-

icity, which may result in irreversible renal failure. Key

management strategies for cisplatin overdose involve renal

protection and enhancing drug elimination, and considera-

tion of sodium thiosulfate and plasmapheresis. A suggested

algorithmic approach for the initial management of a pa-
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Summary

Cisplatin is one of the most widely used antineoplastic agents in the treatment of solid tumor and hematological malignancies that

may cause acute or chronic organ toxicity. Accidental overdose of cisplatin may occur despite all precautions and no general accepted

guidelines for the treatment of such cases are available, and no specific antidote for cisplatin exists. Here the authors report a one-year-

old girl who received a massive cisplatin overdose of 500 mg/m

2

as an accidental substitution for carboplatin. Although aggressive

treatment was given, the patient died because of severe renal failure and cardiac arrest. The authors’ experience remind us to evaluate,

establish, and implement the best possible and accurate control mechanisms on different levels for prescription, preparation, and ad-

ministration of chemotherapy agents to prevent the recurrence of such an accident.
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Table 1. — Dosage, treatment, and outcome of selected literatures.
Age Sex Dosage Treatment Outcome Author

14 Female 360 mg/m

2

STS Alive, hearing loss Erdlenbruch B., et al. [7]

33 Female 400 mg/m

2

PPH, HD Dead Jurek T., et al. [10]

36 Male 480 mg/m

2

HD Alive, CRF, hearing loss Schiller J.H., et al. [13]

38 Female total 640 mg NAC Dead Sheik-Hamad D., et al. [14]

41 Female 200 mg/m

2

HD Alive, n.s Brivet F., et al. [2]

46 Female 225 mg/m

2

PPH Alive, n.s Hofmann G., et al. [8]

48 Male 400 mg/m

2

PPH, HD Alive, n.s Choi J.H., et al. [4]

54 Female 205 mg/m

2

HD Alive, n.a Lagrange J.L., et al. [11]

59 Male 300 mg/m

2

PPH Alive, Jung H.K., et al. [9]

62 Male 240 mg/m

2

STS, HD Alive, n.a. Delanian S., et al. [6]

63 Male total 750 mg HD, NAC, PPH Dead Charlier C., et al. [3]

66 Male 400 mg/m

2

HD Alive, CRF Pourrat X., et al. [12]

67 Male 240 mg/m

2

STS, HD, PPH, Alive, n.s. Yamada Y., et al. [15]

68 Female 280 mg/m

2

PPH, HD Alive, CRF, hearing loss Chu G., et al. [5]

1 Female 500mg/m

2

PPH, HD Dead Present patient

HD: hemodialysis; STS: sodium thiosulfate; PPH: plasmapheresis; NAC: N-acetylcysteine; n.s.: no sequelae; n.a.: not applicable; CRF: chronic renal failure.

Figure 1. — The toxic-related parameters of the patient. HD: hemodialysis; STS: sodium thiosulfate; PPH: plasmapheresis; PTF: platelet

transfusions; G-CSF: granulocyte colony stimulating factor; IL-11: interleukin-11; ALT: glutamic pyruvic transaminase; AST: glutamic

oxaloacetic transaminase; PT: prothrombin time; APTT: activated partial thromboplastin time.



tient with a cisplatin over-dose is presented in Figure 2. To

the present authors’ knowledge, patients inadvertently re-

ceiving less than 300 mg/m

2

of cisplatin reportedly often

recover, whereas overdoses exceeding 400 mg/m

2

fre-

quently result in death (Table 1) [2-15]. The present case is

the youngest one who received a high dose of cisplatin (500

mg/m

2

) in the absence of intravenous hydration, although

vigorous therapies were given, the patient deceased.

As the toxicity of cisplatin is dose-dependent, early elim-

ination of the drug from plasma should be critical in the

management. Most of the platinum in the blood plasma is

bound to proteins within a few hours after intravenous ad-

ministration. Plasmapheresis has been attributed to the re-

moval of cisplatin-bound plasma proteins, and should be

strongly considered, regardless of time elapsed [8]. In the

previous case reports utilizing plasmapheresis, most patients

had a fall in blood platinum concentrations and were asso-

ciated with better clinical improvement. However, it did not

appear to be effective in the present patient due to the delay,

which emphasized the importance of early elimination of

the drug.

Hemodialysis, as opposed to plasmapheresis, is ineffec-

tive in removing or clearing cisplatin from the body due to

highly protein-bound nature of the drug [3]. However, he-

modialysis is likely to be a beneficial adjunct in the sup-

port of acute renal failure and it has been recommended

with or without hemodialysis support in nephrology and/or

intensive care unit.

Sodium thiosulfate appears to be an effective agent, al-

though studies in the overdose setting are limited. A pedi-

atric case report by Erdlenbruch et al. highlighted the

reversal of acute renal failure at four weeks after a cisplatin

overdose when sodium thiosulfate was administered shortly

after the overdose was identified [7]. The mechanism of

sodium thiosulfate relates to the binding of free platinum,

which results in an increase in the total clearance of inac-

tive metabolites [16], thereby limiting renal tubular cell

necrosis. Based on the limited evidence, use of sodium thio-

sulfate should be considered, especially within one to two

hours after a cisplatin overdose, although further studies

are needed to investigate its potential role.

A recent prospective cohort study found a potential ad-
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Figure 2. — Suggested algorithmic approach for the initial management of a patient with a cisplatin overdose. ICU: intensive care unit;

CBC with diff: complete blood count with differential; ALT: glutamic pyruvic transaminase; AST: glutamic oxaloacetic transaminase;

ALP: alkaline phosphatase; G-CSF: granulocyte colony stimulating factor; GM-CSF: granulocyte macrophage colony stimulating fac-

tor; ECG: electrocardiograph; IV:intravenous; STS: sodium thiosulfate.
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verse drug event rate of 3% involving chemotherapy use

[17], strategies for avoiding chemotherapy overdoses (in-

cluding cisplatin) or preventing future errors, are of utmost

importance. In some institutions, standard operating pro-

cedures were established and re-evaluated at regular inter-

vals, however, even such complex procedures are not able

to completely prevent such mistakes as published [12].

Therefore, physicians and pharmacists should be aware of

this problem and strictly follow appropriate guidelines in

order to give the best care possible to patients.

In conclusion, immediate, continuous, and sufficient re-

moval of the drug is an important factor for the manage-

ment of cisplatin overdose. Important therapeutic strategies

include aggressive intravenous hydration, avoidance of

nephrotoxic medications, and consideration of sodium thio-

sulfate and plasmapheresis, with or without haemodialysis

support. In order to prevent such accident, the present au-

thors recommend evaluating, establishing, and implement-

ing the best possible and accurate control mechanisms on

different levels for prescription, preparation, and adminis-

tration of chemotherapic agents.
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