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Possible Dialysis-Related West Nile Virus
Transmission --- Georgia, 2003

In October 2003, the Georgia Division of Public Health (DPH) was notified of two patients from the same
county with confirmed West Nile virus (WNV) disease who had received hemodialysis on the same day and on
the same dialysis machine. The two dialysis patients (patients A and C) had the only confirmed cases of human
WNYV disease reported in their county in 2003. Review of the dialysis center's records indicated that another
patient (patient B) had received dialysis on the same machine between these two patients on the same day. This
report summarizes results of the epidemiologic investigation, which suggested that WNV might have been
transmitted at the dialysis center. Hemodialysis centers should adhere strictly to established infection-control
procedures to avoid WNV transmission through dialysis.

Patient A. The first patient, who received dialysis on the machine (machine A) in late August, was a man aged
77 years with a history of hypertension and end-stage renal disease (ESRD). Eight days after dialysis, patient A
was hospitalized with a 48-hour history of fever, chills, confusion, and anorexia. Blood cultures were negative.
Serologic testing of serum revealed IgM and IgG antibodies to WNV by enzyme-linked immunosorbent assay
(ELISA) and a higher neutralizing antibody titer to WNV (1:1,280) than to St. Louis encephalitis virus (SLEV)
(1:320). Patient A had not received a blood transfusion <30 days before symptom onset. After a 9-day
hospitalization, he was afebrile at discharge.

Patient B. The second patient, who received dialysis on machine A between patients A and C, was a woman
aged 71 years with a history of type 2 diabetes, ESRD, and hypertension. Dialysis center and hospital records
and patient interview revealed no symptoms of illness during late August or early September, and patient B had
not received a blood transfusion in July, August, or September. In addition, she had never received a flavivirus
vaccination (which might elicit cross-reactive antibody to serologic tests for WNV) or traveled outside the
United States. A serum sample obtained 42 days after dialysis was uninterpretable for IgM antibody to WNV
(i.e., because of high background reactivity), negative for IgM to SLEV, and positive for IgG to both WNV and
SLEV by ELISA; the neutralizing antibody titers were 1:160 to WNV and 1:10 to SLEV. A second specimen
taken from this patient 84 days after dialysis was negative for IgM antibody to WNV and SLEV by ELISA;
positive for IgG to both WNV and SLEV by ELISA, and had neutralizing antibody titers of 1:320 to WNV and
1:20 to SLEV.

Patient C. The third and last patient to receive dialysis on machine A on the same day in late August was a
man aged 60 years with a history of type 2 diabetes, hypertension, alcoholism, recent onset of ESRD, and
prostate cancer. Nineteen days after his dialysis procedure, patient C was admitted to a local hospital with
fever, chills, altered mental status, and cachexia. After admission, he had seizures and was intubated and placed
on a ventilator. Analysis of cerebrospinal fluid (CSF) indicated a mild pleocytosis (67 white blood cells [62%

polynuclear cells, 38% mononuclear cells] and five red blood cells/mm3) and an elevated protein level (122
mg/dL). Computerized tomography scans of the patient's brain on the second and tenth days of hospitalization
revealed bilateral lacunar infarcts, white matter changes, and cortical and subcortical atrophy. Serologic tests of
serum were positive for IgM and IgG antibodies to WNV by ELISA. The neutralizing antibody titer was higher
to WNV (1:1,280) than to SLEV (1:20). Patient C had not received a blood transfusion <30 days before
symptom onset. Twenty days after admission, he had a high fever and respiratory failure and died.

DPH and the local health department investigated practices and procedures at the dialysis center. No
sreakdowns in disinfection procedures for the dialysis machine or dialyzers and no breaches in infection- .
>ontrol practices were revealed. All bloodline attachments tqthe dialysis machine were disposable and



discarded after each dialysis session. Patient blood samples were withdrawn from the bloodline for testing on a
monthly basis, unless otherwise directed by the physician. Medications were bottled in multiple-dose units but
were drawn by using a needle in a separate medication room and injected into the patients' bloodlines with a
syringe. Both the needle and syringe were then discarded. No single medication was administered to all three
patients on the day of their dialyses. However, patients A and B had received a common medication, and
patients A and C also had received a common medication, although most likely from separate vials. Blood
samples from three other patients who had received dialysis on machine A on the previous day and on the
following day were all negative for IgM and IgG antibodies to WNV.

Patients A and C resided in the same neighborhood, 0.2 miles apart, and patient B resided approximately 1 mile
away from this neighborhood. An environmental assessment around the homes of patients A and C and in the
neighborhood where they resided revealed a high potential for mosquito exposure, including lack of window
screens, barrels of stagnant water, and wooded areas between homes. Mosquito surveillance of the area in mid-
October indicated that Culex quinquefasciatus mosquitoes were the most abundant mosquito species; however,
no WNV-positive mosquitoes were identified, as would be expected from mosquito collections obtained so late
in the transmission season. Pesticide spraying to kill adult mosquitoes in the neighborhood was conducted two
days after surveillance. Three neighbors of patients A and C submitted blood samples for testing for WNV; all
samples were negative for IgM and IgG antibodies to WNV.

Reported by: CE Smith, MD, JM Jenkins, D Staib, PJ Newell, MD, KJ Mertz, MD, S Lance-Parker, DVM, RM
Kelly, PhD, KA Bryant, MPH, Georgia Div of Public Health; EB Hayes, MD, GL Campbell, MD, Div of
Vector-Borne Infectious Diseases, National Center for Infectious Diseases; A Srinivasan, MD, D Jernigan,
MD, M Arduino, MD, Div of Healthcare Quality Promotion; K Abe, PhD, EIS Officer, CDC.

Editorial Note:

This cluster of hemodialysis patients with WNV infections suggests possible transmission of WNV in the
dialysis center. However, the epidemiologic investigation was inconclusive in determining a source of
infection. One or more of these dialysis patients might have acquired WNYV infection at the dialysis center
through an undetected breach in infection-control procedures, or outside the dialysis center from the bite of an
infected mosquito. Mosquito bites are the most common transmission route for WNV; however, WNV
transmissions through blood transfusion, organ transplantation, in utero, and possibly through breast milk have
been described (/--4). Unlike patients A and C, patient B was not confirmed with WNV disease, although
laboratory results for patient B were consistent with previous WNV infection (with typical cross-reactivity to
the closely related SLEV). The lack of detectable IgM and stable neutralization titers precluded very recent
infection of patient B but was consistent with infection as recent as early September.

In the United States, transmission of bloodborne pathogens such as hepatitis B and hepatitis C viruses has
occurred in health-care settings. The majority of the outbreaks of hepatitis viruses among hemodialysis patients
were caused by cross-contamination of supplies, equipment, or medication and lapses in infection-control
practices (5). Human immunodeficiency virus transmission to hemodialysis patients outside of the United
States has been associated with reuse of access needles, dialyzers, and improper injection practices (6--8).

Patients on dialysis are highly susceptible to infections because they often are immunocompromised and are
exposed routinely to invasive techniques and devices (9,10). The possibility that WNV might be transmitted
during dialysis underscores the necessity for dialysis facilities to strictly adhere to proper infection-control
procedures at all times (9).
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Transfusion—A-ssociated Transmission o_f West
Nile Virus --- Arizona, 2004

Blood transfusion--associated transmission (TAT) of West Nile virus (WNV) in the United States was
first identified in:2002 (1). In 2003, blood collection agenciés (BCAs) responded by screening donations
for WNV by using nucleic ac1d—-arnphﬁcatlon tests (NATS) (2). The majority of BCAs usea two-tiered
NAT-screening algorithm. On the basis of the test manufacturer's format, NATs are conducted on
minipools of samples from either six or 16 blood donations. If-a minipool is nonreactive, its constituent -
donations are released for transfusion. If a minipool is reactive, the constituent donations undergo
individual testing. If an individual donation is reactive, associated blood components are impounded, and
the donor is notified for further testing to confirm the infection. In 2003, blood-donation screening for
WNV resulted in the impounding of approximately 800 blood components potentially containing WNV.

- However, six reported cases of transfusion-associated WNV disease were associated with units of blood
-components with viral concentrations too small to be detected by minipool NAT (3). In 2004, to improve

 the sensitivity of WNV screening, BCAs implemented systems to ‘trigger a switch from minipool NAT to
individual NAT in areas with-epidemic WNV transmission. This report describes the first transfusion-
associated WNV infection identified in 2004; the 1mphcated blood donation was collected before the

- switch to individual testing. Clinicians should remain aware of the risk for WNV transmission through

‘blood-product transfusion and alert state health officials to hospitalized patients w1th WNV disease

symptoms who have had a transfusion during the preceding 28 days. '

Case Report

In July 2004, a man aged 43 years was admitted fo a tertiary-care hospital in Maricopa County, Arizona, -
for an above-knee amputation necessitated by complications of diabetes mellitus. The patient was anemic
and received two units of packed red blood cells (RBCs). His surgery occurred 3 days after admission,
arid he was discharged in stable condition 8 days later. -

- Two days after discharge, after a day of malaise, anorexia, and dlarrhea the marn was found unresponsive

- and was admitted to a local hospital. On admission, his wound site was clean, but he was hypoglycemic
and had an erythematous maculopapular rash on his upper extremities. He remained poorly responsive
despite treatment for hypoglycemia, and the next day he was transferred to the tertiary-care hospital that
had performed his amputation. On admission, he was febrile, had altered mental status, oscillopsia, and
cogwheel rigidity. Magnetic resonance imaging of the brain was consistent with WNV encephalitis (4).
The patient's cerebrospinal fluid was positive for WNV-specific-IgM antibody by enzyme-linked
immunosorbent assay at the Arizona Bureau of State Laboratory Services and posmve for WNV RNA by
reverse transcnptase--polymerase chain reactlon at CDC.

The patient was discharged to a nursing home in m1d -August and died 3 days later. Primary cause of
death was cardiorespiratory failure secondary to severe progressrve neurologrc dysfunctlon An autopsy
was not performed

The RBC units the patrent received were produced from two donations collected in June in Maricopa
County. Both donations were nonreactive by minipool NAT screening. Two fresh frozen plasma units
associated with these donations were recalled and tested individually for WNV One plasrna unit was

' http//wwwcdc gov/mmwr/prevnew/mmwrhtml/mm5336a4 htm . _ L 2004/11/2
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nonreactive by NAT, and a follow-up sample from the donor was negative for WNV IgM. The other -
plasma unit was reactive by NAT, but negative for WNV-specific I gM antibody. Todetermine the-
efficacy of minipool testing for this unit, a minipool including this plasma unit was reconstructed and was
reactive in two of 10 replicated minipool NAT tests. Individual NAT was reactive in nine of 10 replicated
tests. Follow-up donor serum was positive for WNV IgM.

Because the transfusion recipient had a confirmed WNV infection, the implicated donation was NAT
reactive, and the associated donor seroconverted; this is considered a probable case of WNV TAT (3). As
of July 27, only one WNV-infected horse and no human cases of WNV disease had been reported in the
recipient's county of residence. However, this case does not meet the criteria for a confirmed case of
WNV TAT because the patient traveled to an area experiencing epidemic WNV transmission for his
amputation. Exposure -of the patient to infectious rnosqultoes while in this area cannot be ruled out.

Reported by: S Cag[zotz Blood Systems Laboratories, Tempe; P T omasulo MD Blood Systems
Incorporated, Scottsdale; R Raschke, MD, M Rodarte, DO, Banner Good Samaritan Medical Center,
Phoenix; T Sylvester, A Diggs, MPH, Maricopa County Dept of Public Health; C Kioski, MPH, C Levy,
MS, Arizona Dept of Health Svcs. M Traeger, MD, J Redd, MD, J Cheek, MD, Indian Health Sve, M
" Kuehnert, MD, Div of Viral and Rickettsial Diseases; SMomgomery DVM, Div of Bacterial-and Myicotic
Diseases; A Marfin, MD, R Lanciotti, PhD, G Campbell, MD, T Smith, MD, Div of Vector-Borne
‘Infectzous Diseases, National Center for Inﬁectzous Diseases; J Brown DVM EIS Ojj“ icer, CDC.

Edltorxal Note

“As of September 7 a total of 98 blood cornponents potentlally containing WNV had been removed from
the U.S. blood supply during 2004. The risk for WNV transmission via blood products has been reduced
but not eliminated. Mmlpool NAT is an effective screening method for WNV, but donations containing
low levels of virus can escape detection by this test. Although individual NAT is more sensitive than .
minipool NAT, the United States has limited laboratory capacity and test reagent availability for NAT.

. For this reason, BCAs developed systems to tngger a switch from minipool to individual NAT in areas of
- epidemic WNYV transmission (5). Nonetheless, in the case described in this report, results of testlng the

implicated donation revealed that even individual NAT rmght not have detected WNV (i.e., in one of 10
tests). » :

BCAs in the United States had not planned to implement their trigger systems until June 2004. However,
the WNV epidemic in Maricopa County began in May, earlier than widespread WNV was expected.
Evidence of year-round WNV activity has been documented in east Texas and Louisiana (6). This year's’
expenence demonstrates that BCAs might need to prepare for onset of human WNV tranismission as early
‘as May in areas of the country similar to Arizona. As a result of the-case described in this report the BCA
involved plans to implement its trigger system year- -round in all its collection areas.

Clinicians should consider WNV disease in any patient with consistent symptoms who has received a
blood transfusion during the 28 days preceding illness onset. Suspected cases should be reported to state
health authorities, who are encouraged to notify CDC. The vigilance of clinicians and public health -
officials is essential to identify breakthrough TAT cases. Identification of such cases allows recovery of
stored components that mlght contam WNV, which further i increases the safety of the blood supply.

The benefits of blood transfusmn far outy mgh the I‘lSk for transﬁlsmn—assocxated WNV dlsease However;
clinicians should use blood products judiciously to reduce the risk for adverse events and should be alert
for cases of transfusion-associated WNV disease. BCAs will continue to evaluate WNV-screening
strategles in consultation with CDC and the Food and Drug Admm]stratxon to ensure that blood products
are as safe as possible. ' _ 4 : S ' :

' ’Acknow]edgment's

" This report is based, in part on contributions by A Lambert A Noga, MPH, R Hochbem D Martin, N
Crall, Div of Vector Borne Infectious Diseases, National Center for Infectlous Diseases, CDC. ’
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Transfusion —Associated Transmission of Wesﬁ Nile Virus — Arizona,2004
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