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Diethylcarbamazine (DEC) treatment for lymphatic filariasis can be accompanied by

adverse drug reactions.  Severe adverse reactions are usually uncommon but once happen,

they could be acute and sometimes life-threatening.  We report here a case of 15-year-old

patient who was treated with DEC and developed severe adverse reactions including fever,

headache, dizziness, chest pain, sore throat, cough, dyspnea, nausea and vomiting.  A

complete profile of clinical findings and blood parameters, including parasitological,

hematological, biochemical, and immunological parameters was reported.  The physical

examination showed rhonchi on chest examination.  Laboratory investigations revealed

leukocytosis with the increased levels of neutrophils and monocytes. The bimodal pattern of

eosinophilia was observed.  However, there was no remarkable change of the biochemical

parameters. We also demonstrate the magnitudes of inflammatory cytokines including interleukin

6 (IL-6) and tumor necrosis factor–α (TNF-α), and anti-inflammatory cytokine including
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interleukin 10 (IL-10) in the patient.  This study emphasizes the need for surveillance system

of adverse reactions after mass drug treatment of lymphatic filariasis control program. Moreover,

the hospital admission for severe adverse reactions should been also considered.
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รายงานผู้ป่วยของปฏิกิริยาอันไม่พึงประสงค์ของการใช้ยา Diethylcarbamazine (DEC)

ในผู้ป่วยโรคเทา้ช้าง. จุฬาลงกรณเ์วชสาร 2553 พ.ย. - ธ.ค.; 54(6): 593 - 603

การให้ยาไดเอทิลคาร์บามาซีนสามารถก่อให้เกิดปฏิกิริยาอันไม่พึงประสงค์ภายหลังการรักษา

ได้  ปฏิกิริยาอันไม่พึงประสงค์ที่รุนแรงพบได้น้อย  แต่เกิดขึ้นอย่างเฉียบพลันและอาจเป็นอันตราย

ถึงชีวิต  รายงานผู้ป่วยของคณะผู้วิจัยนี้ได้รายงานผู้ป่วยอายุ 15 ปี  ซึ่งได้รับยาไดเอทิลคาร์บามาซีน

และเกิดปฏิกิริยาอันไม่พึงประสงค์หลังการรักษา  โดยมีอาการไข้ ปวดศีรษะ อ่อนเพลีย เจ็บหน้าอก

แนน่หนา้อก ไอ หายใจลำบาก คลืน่ไส ้และอาเจยีน   รายงานผูป่้วยรายนีค้ณะผูว้จัิยไดร้ายงานอยา่ง

สมบูรณ์ ประกอบด้วยผลจากการตรวจทางคลีนิกและการตรวจเลือด ทั้งการตรวจทางปรสิตวิทยา

โลหติวทิยา ชีวเคมแีละวทิยาภมิูคุม้กนั  โดยผลการตรวจสอบทางกายภาพพบการตบีแคบของหลอดลม

จากการตรวจหน้าอก การตรวจทางห้องปฏิบัติการพบระดับเม็ดเลือดขาวนิวโทรฟิวและโมโนไซต์

เพิ่มขึ้น พบอิโอซิโนฟิวในเลือดสองระยะ อย่างไรก็ตาม ไม่มีความผิดปกติในการตรวจทางชีวเคมี

นอกจากนี ้ยงัพบการเพิม่ขึน้อยา่งมากของไซโตไคนท์ีเ่กีย่วกบัการอกัเสบ ไดแ้ก ่ อินเตอรลิ์วคนิ 6 และ

ทูเมอร์เนโครซิสแฟคเตอร์แอลฟา และ ไซโตไคน์ที่ต้านการอักเสบ ได้แก่ อินเตอร์ลิวคิน 10 ในผู้ป่วย

การศึกษานี้แสดงถึงความจำเป็นของการเฝ้าระวังการเกิดปฏิกิริยาอันไม่พึงประสงค์ภายหลังการรักษา

แบบหมู่ของโครงการกำจัดโรคเท้าช้าง นอกจากนี้ ผู้ที่มีปฏิกิริยาอันไม่พึงประสงค์อย่างรุนแรงควรจะ

พิจารณาให้รับการรักษาในโรงพยาบาล

คำสำคัญ:  โรคเทา้ชา้ง, ไดเอทลิคารบ์ามาซนี, ปฏกิริิยาอันไมพ่งึประสงค.์
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Case Report

Lymphatic filariasis, caused by the filarial

nematode parasites, Wuchereria bancrofti and Brugia

malayi, is a major public health problem in endemic

areas of the tropical and subtropical zones including

Thailand-Myanmar border.(1-2)  Diethylcarbamazine

(DEC) effectively kills microfilariae, with some

macrofilaricidal effects.(3) However, the serious

concern is that DEC treatment can be accompanied

by adverse reactions.  The systemic adverse reactions

include fever, headache, myalgia, nausea, vomiting,

dizziness, chill, malaise, muscular and joint pain,

chest pain, abdominal pain and diarrhea.  Some

cases (0.03 - 3%) require hospital admission.(4-5)

Severe adverse reactions are uncommon but they

could be acute and sometimes life-threatening.(4, 6)

Therefore, the Safety Review Committee of WHO has

recommended that it is necessary to focus on the

identification and management of idiosyncratic

reactions to the drug, and in particular on severe

adverse reactions following drug administration.(6)

The systemic adverse reactions to DEC are

thought to be a result of pro-inflammatory responses

to the sudden release of antigens by the dead and

dying microfilariae, rather than a direct drug or

metabolite toxicity.(3)  This hypothesis is supported

by an observational evidence that more severe

reactions occur in patients with higher microfilaria

densities in their blood circulation.(7)  Increased post-

treatment inflammatory mediators such as interleukin

(IL)-6, lipopolysaccharide-binding protein (LBP),

tumor necrosis factor (TNF)-α , and interferon

(IFN)-γ     have been demonstrated.(8-10) However, the

exact etiology of the adverse reactions is largely

unknown.

We report here a rare case that was

hospitalized due to severe adverse reactions after

DEC administration, with a profile of the clinical

presentation and blood parameters, including

parasitological, hematological, biochemical, and

immunological parameters.  This study has been

approved by the Ethics Committee and Serious

Adverse Events (SAE) Subcommittee of the Faculty

of Medicine of Chulalongkorn University, Bangkok,

Thailand.

A 15-year-old patient was admitted to Maesot

General Hospital in the province of Tak, Thailand, with

a history of fever (38.0°C), headache, dizziness, sore

throat, cough, chest pain, dyspnea, nausea and

vomiting.  According to the history taken from the

patient, he was a Myanmar migrant living in the

district of Mae Sot, Tak, Thailand. The patient was

parasitologically diagnosed with W. bancrofti

microfilaremia during screening for lymphatic filariasis

according to the disease control program in Thailand.

His physical examinations during screening were

unremarkable.

Laboratory examination for circulating

microfilaremia was 1,950 microfilariae per 1 ml of

whole blood (Fig. 1). The Og4C3 ELISA test (TropBio

Pty Ltd., Queensland, Australia) for a specific W.

bancrofti adult antigen was also positive.  The patient

was treated with a single dose of 300 mg DEC orally.

About six hours after taking the medication, the patient

started to develop dizziness and headache. The

symptoms were progressively worsening and then he

was sent to the hospital at 12 hours after the treatment.

Physical examination revealed an acutely ill

appearance and the presence of dyspnea.  His vital

signs were temperature, 38.0°C; heart rate, 96/min;
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respiratory rate, 26/min; and blood pressure, 90/50

mmHg.  His HEENT examinations were unremarkable.

Neither pale conjunctiva nor icteric sclera was

observed.  Chest examination revealed rhonchi but

no crepitation. Abdominal examination revealed

normal without hepatosplenomegaly.  Cardiovascular

and extremities examination were normal.  Laboratory

diagnosis for malaria and scrub typhus were negative.

Therefore, the patient was diagnosed with severe

systemic adverse drug reactions following DEC

administration.  The patient was given supportive

treatment.  During the hospital admission, the clinical

presentations and blood parameters were recorded

(Fig. 2).  Within 3 days after admission, the symptoms

of the reaction gradually subsided.  The patient was

discharged from the hospital at day 7 after admission.

The results of laboratory investigations during the

admission were as follows:

Parasitological parameters

Twelve hours after DEC treatment, the

microfilaremia dropped to 6 mf/ml followed by an

increase in their number to 58 mf/ml at 24 hours, and

subsequently decreased to 17 mf/ml at 48-hours after

treatment (Fig. 2). Subsequently, no microfilariae could

be detected in the peripheral blood.  At 1-month after

treatment, Og4C3 adult antigen still remained positive.

However, the antigen levels decreased from 0.732 to

0.655 OD unit (10.2% reduction).

Hematological parameters

The patient developed leukocytosis with

median white blood cell counts of 11,700/μl at 24

hours after treatment (Table 1), with increased

neutrophil and monocyte counts (8,600/μl, and

1,000/μ l, respectively). A slightly decreased

lymphocyte count (1,800/μl) was observed.  However,

red blood cell and platelet population were normal.

Interestingly, the eosinophil count decreased to normal

level (absolute count 200/μl). Seven days after

treatment, white blood cell count decreased to normal

level. However, there was eosinophilia of 30.0%

(absolute count 2,200/μl).

Biochemical parameters

Laboratory tests revealed slightly increase

alkaline phosphatase (ALP) liver enzymes (196 U/L;

normal range 35-125), while the other biochemical

parameters were in the normal range (data not shown).

Seven days after treatment, all biochemical

parameters were normal.

Immunological parameters

We measured levels of 3 cytokines (IL-6, IL-

10, and TNF-α) using Human ELISA Ready-SET

(eBioscience, San Diego, CA, USA).  Plasma levels of

all the cytokines increased significantly after DEC

treatment (Fig. 3).  The increased level of plasma IL-6

Figure 1. Microfilaria of Wuchereria bancrofti collected

from the patient (Giemsa stain, x 40).
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Figure 2. Microfilarial level and vital signs of the patient with severe adverse reactions before and after

diethylcarbamazine (DEC) treatment. The gray box: the severe adverse reaction period.
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was observed at 6 hours after treatment.  Plasma

TNF-α increased at 12 hours, later than IL-6.

Maximum levels of IL-6 and TNF-α were observed at

24 hours after treatment.  The plasma IL-10 levels

increased from 19.0 to 41.4 pg/ml at 12 hours after

treatment, and remained high level for 24 hours

(40.8 pg/ml).  Increased levels of IL-6, TNF-α, and

IL-10 were correlated with the body temperature

(r=0.871, 0.717, and 0.946, respectively).  The highest

ratio of IL-6/IL-10 (ratio=3.45) was observed at 24

hours after treatment, while the highest ration of

IL-10/TNF-α (ratio=3.51) was observed at 12 hours

after treatment.

Table 1. Hematological profile of the patient with severe adverse reactions before and after

diethylcarbamazine (DEC) treatment.

Day 0 Day 1 Day 7

White Blood Cell (/μl) 7,100 11,700 7,200

     Neutrophil (/μl) 3,100 8,600 2,600

     Lymphocyte (/μl) 2,200 1,800 1,800

     Monocyte (/μl) 400 1,000 500

     Eosinophil (/μl) 1,300 200 2,200

     Basophil (/μl) 100 100 100

Red Blood Cell (/μl) 4,150,000 4,250,000 4,070,000

     HGB (g/dL) 12.5 12.7 12.3

     HCT (%) 38.7 39.9 38.3

     MCV (fL) 90.4 93.8 94.2

     MCH (pg) 29.4 29.9 30.0

     MCHC (g/dL) 31.5 31.9 32.1

     RDW (%) 12.3 12.9 12.6

Platelet (/μl) 275,000 248,000 281,000

     MPV (fL) 8.3 8.8 8.4

Figure 3. Kinetics of the plasma cytokine levels of the patient with severe adverse reactions before and after

diethylcarbamazine (DEC) treatment. The gray box: the severe-adverse-reaction period
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Discussion

The adverse reactions following DEC

treatment are believed to be immune-mediated

pathology.  However, the pathophysiology of the

adverse reaction has not been clearly elucidated.  In

this study, we demonstrate complete profile of the

clinical responses and blood parameters of the patient

with severe adverse reactions.  We believe that our

case may contribute to a better understanding of the

pathophysiology of the adverse reactions.

Similar to other studies,(10-11) clinical symptoms

after DEC treatment occurred at 6 hours after

treatment, reaching the peak at 12 hours, correlating

with the onset of microfilarial killing in the circulation.

The microfilarial count rapidly decreased within 12

hours after treatment, followed by a slightly increase

in their number and a subsequent decrease to

undetectable level (Fig. 2). This pattern is similar to

previous studies (12-13) and supports the hypothesis

that the adverse reactions are induced by the sudden

release of antigens from the dead microfilariae.

However, Og4C3 ELISA test remained positive during

the 1-month follow-up period, indicating the

persistence of living adult worms in the lymphatic

system after treatment.  This result emphasizes the

needs of repeated treatment for patients, and the

needs for the development of macrofilaricidal drugs.

Laboratory investigations revealing

leukocytosis (increases in neutrophils and monocytes)

indicate infection and inflammatory processes in

the patient. Administration of DEC, a micro- and

macrofilaricidal drug, leads to rapid killing of the

parasites in the circulation.  Exogenous pyrogens from

the dead parasites then activate host’s nonspecific

immunity, especially phagocytes, (e.g. macrophages

and neutrophils). The phagocytes then tried to

phagocytize the pathogens and released numerous

cytokines. As shown in Figure 3, the initial IL-6

response was observed at 6 hours after DEC

treatment, correlated to the onset of the adverse

reaction. The magnitudes of inflammatory cytokines

(IL-6 and TNF-α) in the patient reached the maximal

levels at 24 hours. The inflammatory cytokines cause

the acute-phase responses in infected individuals,

including fever, leukocytosis, and further activate the

immune system.  As a consequent of fever, heart rate

increased and energy metabolism rose, resulting in

fatigue, joint aches and headache.

The excessive inflammatory response could

lead to the severe adverse reaction. Besides the

inflammatory cytokines, the anti-inflammatory cytokine

(IL-10) was also induced in the patient. However, high

ratio of IL-6/IL-10 was determined.  The increases of

IL-6 and IL-10 concentrations were detected at 12

hours after treatment (Fig. 3). The results indicated

that the counter-regulatory mechanism between the

pro-inflammatory and anti-inflammatory cytokine

pathways was probably operational in the severity of

the adverse drug reactions.  Moreover, the highest

ratios of IL-10/TNF-α (ratio = 3.51) was determined

at 12 hours after treatment, correlated to the onset of

the severe adverse reaction. It has been reported that

the high ratio of the IL-10/TNF-α (ratio = 2-21) is

associated with poor outcome in sepsis patients,(14)

as well as in febrile hospitalized patients.(15)  Therefore,

the IL-10/TNF-α ratio, rather than any of the individual

cytokines, can be used as a marker for monitoring

the severe adverse reactions in patients with lymphatic

filariasis.
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As in the other studies,(16-17) our patient had a

rapid decrease of eosinophil count in peripheral blood

at 24 hours after treatment.  It was probably due to

the immediate migration of eosinophils into tissues or

their adhesion to dying microfilariae within the

circulation.(18) The upregulation of surface integrins

on eosinophils (CD44 and VLA-4) during the same

time has been reported; this, therefore, supports

the hypotheses.(13)  The increase (almost 200% of

the baseline level) in the peripheral eosinophil

count at day 7 after treatment was observed in the

patient.  This pattern was also reported in previous

studies.(13-16) This change may be due to (1) the

recruitment of eosinophils from the tissues into the

circulation by IL-5(16); or, (2) the synergistic effect of

RANTES on the eosinophil response.(13)

The discovery of Wolbachia bacteria in filarial

nematodes raises a number of intriguing questions.

Recent studies on the pathogenesis of lymphatic

filariasis have demonstrated that the Wolbachia-

derived molecules induce host inflammatory

responses as well as anti-inflammatory responses.(19-

20)  The further studies on Wolbachia molecules may

help to explain elements of the inflammatory pathology

associated with the adverse reactions. This study also

emphasizes early active surveillance system for

adverse drug reaction, in order to minimize the impact

of adverse reactions on MDA compliance.
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