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M elamine-contamination event, China, September 2008

Description of the event

More than 54 000 infants and young children hawmkbtreatment for urinary problems, possible rénlaé blockages
and possible kidney stones related to the melananéamination of infant formula and related dairggucts. Three
deaths among infants have been confirmed, morelh#&®0 infants have been hospitalized and a lgds than 13
000 remain so. Kidney stones in infants are veny.ra

While the exact onset date of illness resultingflcontamination and the beginning of the contaronatself remain
unknown, a manufacturer (Sanlu) received a comptdiiliness in March 2008.

Chinese media reported at the beginning of SeptethbeSanlu brand infant formula produced by Hdizsied Sanlu
Group was contaminated with melamine. Sanlu's posedimfant formula is widely consumed by infantsoss China
because the product is relatively affordable comgao others.

Following inspections conducted by China’s natidnapection agency, at least 22 dairy manufactuaensss the
country were found to have melamine in some of thducts.

Two companies, Guangdong Yashili and Qingdao Sumkaxported their products to Bangladesh, Burudganmar,
Gabon and Yemen. While contamination in those erpqgoroducts remains unconfirmed, a recall has begdered
from China.

Other countries, however, have also reported fopdiaelamine in dairy products manufactured in China.

So far, contamination has also been found in ligiiet, frozen yogurt dessert and in coffee drinK.tAese products
were most probably manufactured using ingredierddenirom melamine contaminated milk.

In 2007, melamine was found in pet feed manufadtimeChina and exported to the United States of deaeand
caused the death of a large number of dogs andlgatto kidney failure.

M elamine contamination

Presentation of melamine

Melamine is a chemical compound that has a numhiedastrial uses, including the production of laeties, glues,
dinnerware, adhesives, molding compounds, coatingslame retardants. Melamine is a name usedfbothe
chemical and for the plastic made from it. In #nent, all references are to the chemical. Thexearapproved direct
food uses for melamine, nor are there any recomatent in the Codex Alimentarius. Melamine is iidlg added to
inflate the apparent protein content of food praduBecause it is high in nitrogen, the additiom&lamine to a food
artificially increases the apparent protein contenieasured with standard tests.



Sour ce of the contamination

In this event, contamination appears to have haggpes fraudulent contamination in primary productichinese
government officials have pinpointed milk collegfistations as the sites where the melamine waslaédeording to
Sanlu, contaminated milk was used in the manufaatfipowdered infant formula processed before 6ustig008 and
the tainted milk powder has also been used in teufacture of a number of other products.

Contamination levels

There are a total of 175 infant formula manufagsieeross China, of which 66 have halted producimhthe
remaining 109 manufacturers have undergone ingpedtie to the current events of melamine contaioinaThe
inspections' results presented by the AdministnatibQuality Supervision, Inspection and Quaran{h@SIQ) show
evidence of the presence of melamine. Out of 4%9dhles tested, 69 of them, produced by 22 compateisted
positive for Melamine.

According to the State Council of China, the levfelsnd in the batches ranged between 0.09 mg/kgaadang/kg.
Batches from the company Shijiangzhuang Sanlu @uamed the highest levels, up to 2563 mg/kg.

Toxicology of melamine

Based on the previous incidents of melamine comtated pet food and the development of kidney stands
subsequent acute kidney failure in cats and dogppiears that melamine and its structural analggueh as cyanuric
acid, may act together to form crystals. This @aly&irmation occurs at very high-dose levels amaltisreshold and
concentration dependent phenomenon, which wouldh@oelevant at low levels of exposure (US FDA/CRSA
Interim Melamine and Analogues safety/risk assessitg://www.cfsan.fda.gov/~dms/melamra.hfml

Exposure

Consumer exposure to melamine is considered tovaehut may occur through the extraction of melanfiom
compression moulds by acidic foods, such as lemamange juice or curdled milk, at high temperatiaking into
account these sources the estimated oral uptakelaimine is around 0.007 mg melamine/kg/day (OEGE8).

Toxicity of melamine

Melamine is not metabolized and is rapidly elim@thin the urine. No human data could be found erotial toxicity
of melamine but there are data from animal studiesse show the compound to have a low acute tpxigith an
oral LDgp in the rat of 3161 mg/kg body weight. In animading studies, high doses of melamine have antedfec
the urinary bladder, in particular causing inflantior, the formation of bladder stones and crystatbe urine.
Analysis of the bladder stones has shown that thesa mixture of melamine, protein, uric acid ahdsphate.
Animal studies have generally not shown any remsctity or the formation of kidney stones.

Carcinogenicity

The International Agency for Research on CanceR(@Mhas concluded that there is sufficient evidence
experimental animals for the carcinogenicity of ameine under conditions in which it produces bladdenes. There
is inadequate evidence for carcinogenicity in husnan

Role of melaminein the formation of kidney stones

Animal data have not shown that melamine aloneesatenal failure or the formation of kidney storiegdence from
an earlier outbreak of acute renal failure in eaitd dogs associated with contaminated pet foodestigighat a
combination of melamine and cyanuric acid doeseaesal toxicity. Both of these compounds were tbimthe pet
food together with other triazine compounds. Subsatiexperimental studies in animals have showrwhan they
are fed a mixture of melamine and cyanuric acid tlaiuses the formation of crystals in the tubutékekidneys,



eventually blocking them and causing renal damagerenal failure. The source of the cyanuric anithe pet food
was unknown but it may have been present as aroardat of the melamine that had been illegally adewheat

gluten used in formulating the petfood. In the eatrevent in China, the presence of cyanuric aa&lrfot yet been
confirmed.

Health-based Guidance Values

Following the petfood incident in 2007 described\ah) several authorities have preformed prelimimesly
assessments.

The US FDA has published an interim safety/riskeassent on melamine and structural analogues anesit@blished
for melamine a tolerable daily intake TDI of 0.68 per kg of body weight per day.

The European Food Safety Authority has publishptbaisional statement and recommended to apply leoT D.5 mg
per kg of body weight per day as tolerable intakiei® for melamine.

Epidemiology and treatment

Suggested surveillance case definition

Identification of possible cases related to the consumption of melamine-contaminated products from China

Member States should be aware of the possiblelistn of the contaminated products either throfagimal or
informal channels, because of the large quaniitiesived and the seriousness of the public healtisequences of
this event. The period of production of contamidgteoduct is uncertain and the incriminated rawamak and
products may have been exported as infant formuddgheer milk containing products to other Membeat&s.
Therefore WHO is suggesting this surveillance cefanition to Member States to increase their awess of signs
that their population may be affected.

Clinical description

The following symptoms have been observed in isfaffiected by the melamine-contaminated infant tdanm
China:

* Unexplained crying in infants, especially when ating, possible vomiting
* Macroscopic or microscopic haematuria
¢ Acute obstructive renal failure: oliguria or anuria

» Stones discharged while passing urine. For exaragbaby boy with urethral obstruction with stones
normally has dysuria

* High blood pressure, edema, painful when knockekidmey area

WHO experts believe an additional symptom may bexplained fever arising from urinary tract
infections/bacteraemia secondary to urine stasigtieg from obstruction.

Surveillance case definition

A case is defined as an infant with kidney storrestioer kidney problems (e.g. anuria, renal fajluraving consumed
powdered infant formula produced in China beforsugust 2008, and where other potential causesdofaii stones
have been excluded by differential diagnosis.

Treatment



The World Health Organization has agreed to circulate the information contained herein regarding the treatment plan
that is being implemented in China by the Ministry of Health. The information below does not reflect the rules,
regulations, policies and guidelines of the World Health Organization.

The following regimen has been issued by the Mipist Health, China.

Clinical manifestations

1. Unexplained crying, especially when urinating, fplolesvomiting

2. Macroscopic or microscopic haematuria

3. Acute obstructive renal failure: oliguria or anuria

4. Stones discharged while passing urine. For exaragbaby boy with urethral obstruction with stones
normally has dysuria

5. High blood pressure, edema, painful when knockekidmey area

Key diagnostic criteria

1. Been fed with melamine-contaminated infant milknioita

2. Having one or more of the above clinical manifestet

3. Laboratory test results: routine urine tests wiicrscopic or microscopic haematuria; blood biodkayn
liver and kidney function tests; urine calcium/¢heiae ratio (usually normal); urinary red bloodice
morphology shows normal morphology of red bloodsc@lot glomerular haematuria); parathyroid
hormone test (usually normal).

4. Imaging examination: preferably ultrasound B exdmrary system. If necessary, abdominal CT scah a
intravenous urography (not to be used in case wfi@or renal failure). Kidney radionuclide scaas de
used where available to evaluate renal function.

5. Ultrasound examination features:

* General features: bilateral renal enlargement; increased echo ad sebue; normal parenchyma
thickness; slight pyelectasia and calicectasisytalenal calyx. If the obstruction locates in the
ureter, then the ureter above the obstruction gbiates. Some cases have edema with
perinephric fat and soft tissue around the uréteithe disease develops, the renal pelvis and
ureter wall may have secondary edema. A few cases ascites.

* Stonefeatures: most stones affect the collecting system and tgete both sides. Ureteral stones
are mostly at pelviureteral junction, the part vehtbre ureter passes across iliac artery, and
ureter-bladder junction. Stones stay collectivebwering massive areas. Lighter echo in the
background. Most stones are different from theigalcoxalate stones. Urinary tract is mostly
completely obstructed by the stones.

Differential diagnosis

1. Haematuria differentiation: need to rule out gloatar haematuria.

2. Stone differentiation: the stones are normallyohdient and have a negative image on urinary kaat.
This feature differentiates the stones from thdsadiopaque stones of calcium oxalate and calcium
phosphate.

3. Differentiation of acute renal failure: need toeralut pre-renal and renal failure.

Clinical treatment

1. Immediately stop using melamine-contaminated infarrhula milk powder.

2. Medical treatment: use infusion and urine alkahtizn to dispel the stones. Correct the water tieliyte
and acid-base imbalance. Closely monitor routimeeutests, blood biochemistry, renal functions,
ultrasound findings (with particular attention keetrenal pelvis, ureter expansion, and the chahtieeo
stones in shape and location). If the stones aseland sand-like, they are very likely to be phess
with urine.

3. Treatment of complicated acute renal failure: ptyoshould be given to the treatment of life-thezahg
complications such as hyperkalemia. Measures iredhd administration of sodium bicarbonate and



insulin. If possible, blood dialysis and peritondgllysis can be used early. Surgical measurebeaaken
to remove the obstruction if necessary.

4. Surgical treatment: if medical treatment is noeefiive, and hydrocele and kidney damage presebtpod
dialysis and peritoneal dialysis are not availablease of renal failure, surgical methods candresiclered
to remove the obstruction. Stones can be removaeliffeyent methods including cystoscope retrograde
intubation into the ureter, percutaneous kidneynadige, surgical removal and percutaneous kidnayesto
removal. Extracorporeal shock wave lithotripter YHS is greatly limited in its application, becaube
stones are loose and mainly composed of uratethenglatients are infants.

Follow-up

Once the urinary obstruction is relieved, and theegal condition and renal function and urinatiomfzack to normal,
the children can be discharged.

Key issuesto follow-up
Urine routine tests; ultrasound of urinary systeemal function tests; IVP (intravenous pyelograimecessary.
Actionstaken by INFOSAN

INFOSAN is working directly with Ministry of HealttMoH), China in collaboration with the WHO Count®ffice in
China. Through the INFOSAN Emergency surveillanggem, WHO has learned of the contamination ofihfa
formula with melamine and requested further infadforaabout the event on the 11 September 2008. ktoifirmed
on 12 September 2008 that incriminated products fitee Sanlu Company had not been exported andgagwWwHO
with a description of the development of the ev&htough further interaction between INFOSAN andHVbe issue
of potential other use of the contaminated milk demas well as parallel (illegal) distribution afrtaminated milk
powder was raised. An INFOSAN alert was subsequeiitributed to the entire network on the 16 Sejtter 2008
alerting members of the event and of the possitfitcontaminated products finding their way toestmarkets.

INFOSAN has several times during the past weeki, tepentire network informed of developments iatien to this
event as well as additional information on otherdpicts being found contaminated, information alleatoxicity of
the melamine and other information to help MembtateS better understand and assess the poteskislassociated
with melamine contaminated products.

The Chinese authorities, in their on-going investiion, discovered that 2 producers found to haweyts
contaminated with melamine had exports going te fiwuntries, INFOSAN informed these five countaéthe
situation.



