
Clinical scenarioClinical scenario
A 46 Y/O Male with HX :A 46 Y/O Male with HX :

1.Hypertension   2.Gouty arthritis episode1.Hypertension   2.Gouty arthritis episode
For suicide attempt, swallowed For suicide attempt, swallowed ParaquatParaquat, , 
but vomited immediately. but vomited immediately. 

The actual amount of swallowed The actual amount of swallowed ParaquatParaquat ?? ?? 
He was sent to ER at onceHe was sent to ER at once



S/S: discomfort taste within mouth S/S: discomfort taste within mouth 
sore throat, N/Vsore throat, N/V
decreased urine amount since the decreased urine amount since the 
day day 
fever(fever(--), ), dyspneadyspnea((--), cough(), cough(--), ), 
sputum(sputum(--), abdominal pain(), abdominal pain(--
) ,diarrhea() ,diarrhea(--)  )  



At ER:At ER:
Initial Vital Signs: Stable. Initial Vital Signs: Stable. 
Chest XChest X--Ray: No active Ray: No active 
CardiPulmonaryCardiPulmonary Lesion Lesion 
Lab Data: Paraquat(3+) in urine, Lab Data: Paraquat(3+) in urine, 

other abnormalitiesother abnormalities
Patient Refused Patient Refused hemoperfusionhemoperfusion



At MICU (after 2 days)At MICU (after 2 days)
HemoHemo--Perfusion (6hr/d) was arranged Perfusion (6hr/d) was arranged 
Total 6 courses of Total 6 courses of hemoperfusionhemoperfusion was   was   
performed performed 

Steroid (Steroid (OradexonOradexon 5mg Q6H/IV) for 6 d 5mg Q6H/IV) for 6 d 
CyclophosphamideCyclophosphamide 1g/d for 2 d1g/d for 2 d
deferoxaminedeferoxamine, N, N--acetylcysteineacetylcysteine, Vitamin , Vitamin 
C and EC and E



Urine Urine ParaquatParaquat became negative 3 d became negative 3 d 
after swallowing that poison. Followafter swallowing that poison. Follow--
up CXR and ABG did not find up CXR and ABG did not find 
evidence of lung fibrosis. Respiratory evidence of lung fibrosis. Respiratory 
or renal failure did not developed. or renal failure did not developed. 
The patient survived and was The patient survived and was 
discharged 19 days after admissiondischarged 19 days after admission



Background questionsBackground questions



Q: Q: WhatWhat’’s the s the paraquatparaquat? ? 
A: A: ParaquatParaquat (1,1(1,1--dimethyldimethyl--4,4'4,4'--

bipyridyliumbipyridylium chloride), available as chloride), available as 
a liquid concentrate (29 %) is the a liquid concentrate (29 %) is the 
most important member of the most important member of the 
bipyridylbipyridyl herbicidesherbicides



Q: Q: WhatWhat’’s the penetrated ways of s the penetrated ways of 
paraquatparaquat into human body?into human body?

A: Patients are principally exposed to A: Patients are principally exposed to 
paraquatparaquat via the skin, lungs, and via the skin, lungs, and 
gastrointestinal tract gastrointestinal tract 



Q:Q: How to detect the How to detect the paraquatparaquat intoxication?intoxication?
A:A:
1)A qualitative urine test for 1)A qualitative urine test for paraquatparaquat, which , which 

detects concentrations of 1 mg/detects concentrations of 1 mg/mLmL or or 
above (1 above (1 ppmppm), can be made by adding 2 ), can be made by adding 2 
mLmL of a 1 percent solution of sodium of a 1 percent solution of sodium 
dithionite in 1 N sodium hydroxide to 10 dithionite in 1 N sodium hydroxide to 10 
mLmL of urine; a blue color indicates the of urine; a blue color indicates the 
presence of presence of paraquatparaquat..

2)Gas chromatography and high pressure 2)Gas chromatography and high pressure 
liquid chromatography can detect levels of liquid chromatography can detect levels of 
1 to 2 1 to 2 ug/mLug/mL with some accuracy. with some accuracy. 

3)Radioimmunoassay can detect and 3)Radioimmunoassay can detect and 
measure levels well below 0.1 measure levels well below 0.1 ug/mLug/mL. . 



Q: Q: Which organs will be damaged by Which organs will be damaged by 
paraquatparaquat??

A: A: Direct local toxicityDirect local toxicity
1) Skin:1) Skin: skin rashes skin rashes 
2) GI tract: Ulceration of the lips,  tongue, 2) GI tract: Ulceration of the lips,  tongue, 

pharynx and Esophaguspharynx and Esophagus

3) Lungs: 3) Lungs: local toxic effects on bronchi, local toxic effects on bronchi, 
possibly resulting in possibly resulting in hemoptysishemoptysis..

4)Eyes:4)Eyes: Corneal ulceration and  scarringCorneal ulceration and  scarring



Systemic toxicitySystemic toxicity::
1)Major organ failure, frequently 1)Major organ failure, frequently 

resulting in death, may occur with resulting in death, may occur with 
massive ingestion (greater than 30 massive ingestion (greater than 30 
mLmL of concentrate). of concentrate). 

2)These include cardiac failure, renal 2)These include cardiac failure, renal 
failure , hepatic failure, pulmonary failure , hepatic failure, pulmonary 
edema, and/or central nervous edema, and/or central nervous 
system involvement (resulting in system involvement (resulting in 
convulsions). convulsions). 



Q:Q: How to treat How to treat paraquatparaquat intoxication?intoxication?
A:A:
1)Prevention of gastrointestinal  1)Prevention of gastrointestinal  

absorptionabsorption

NasogastricNasogastric tube tube lavagelavage should be should be 
performed using diatomaceous clays in the performed using diatomaceous clays in the 
lavagelavage solution, although there is doubt solution, although there is doubt 
concerning the efficacy of gastrointestinal concerning the efficacy of gastrointestinal 

decontaminationdecontamination



2)Removal from blood2)Removal from blood ——
--Forced Forced diuresisdiuresis to remove to remove paraquatparaquat is  is  
ineffective. ineffective. 
Peritoneal dialysis is inefficient.Peritoneal dialysis is inefficient.

--HemodialysisHemodialysis or or hemoperfusionhemoperfusion is is 
associated with successful outcomes, associated with successful outcomes, 
usually when the usually when the paraquatparaquat level or level or 
ingested dose is moderate to low (4 to ingested dose is moderate to low (4 to 
30 30 mLmL of concentrated of concentrated paraquatparaquat).).

However, However, redistribution from tissueredistribution from tissue or or 
continued absorption from the continued absorption from the 
gastrointestinal tract may cause a gastrointestinal tract may cause a 
rebound in plasma concentrationrebound in plasma concentration in the in the 
postdialysispostdialysis periodperiod..



3)C3)Corticosteroidsorticosteroids have not been proven  have not been proven  
effective. effective. 
AzathioprineAzathioprine, , beclomethasonebeclomethasone, , bleomycinbleomycin, , 
fluorouracilfluorouracil, and , and fibrinolyticfibrinolytic agents agents 
(potassium (potassium aminobenzoateaminobenzoate) have been used ) have been used 
without benefit.without benefit.
There are conflicting evidence and/or There are conflicting evidence and/or 
opinions concerning the effectiveness and opinions concerning the effectiveness and 
use of use of cyclophosphamidecyclophosphamide combined with combined with 
corticosteroidscorticosteroids. . 

4)Low4)Low--inspired inspired oxygen therapyoxygen therapy should be should be 
given until it becomes impractical in the given until it becomes impractical in the 
face of hypoxemia. face of hypoxemia. 



Foreground questionsForeground questions
Redistribution from tissue or continued Redistribution from tissue or continued 
absorption from the gastrointestinal absorption from the gastrointestinal 
tract may cause a rebound in plasma tract may cause a rebound in plasma 
concentration in the postconcentration in the post--dialysis dialysis 
periodperiod

The benefit of continuous The benefit of continuous venovenousvenovenous
hemofiltrationhemofiltration in treatment of in treatment of paraquatparaquat
intoxication?intoxication?



PICOTPICOT

Not definedNot definedTT

Mortality & morbidity (ARF, Mortality & morbidity (ARF, 
resp. failure)resp. failure)

OO

HemoperfusionHemoperfusionCC

CVVHCVVHII

A 46 Y/O Male committed a A 46 Y/O Male committed a 
suicide by swallowing unknown suicide by swallowing unknown 
amount of amount of paraquatparaquat. He survived . He survived 
without ARF and respiratory without ARF and respiratory 
failure after treatment with HP.failure after treatment with HP.

PP
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Secondary data base researchSecondary data base research



Summary search resultsSummary search results

Database Database 

Keyword: Keyword: paraquatparaquat, , Continuous 
venovenous hemofiltration (CVVH); 
hemoperfusionhemoperfusion
Article title: Article title: ParaquatParaquat poisoning poisoning 



Article contentArticle content

Introduction: Introduction: 介紹介紹paraquatparaquat成份及用途成份及用途

Toxicity And Metabolism:Toxicity And Metabolism:介紹介紹paraquatparaquat對身對身
體組織之傷害與機轉體組織之傷害與機轉

Clinical Exposure: Clinical Exposure: paraquatparaquat侵入途徑侵入途徑

Laboratory Detection: Laboratory Detection: 分析分析paraquatparaquat 的方法的方法

Association With PrognosisAssociation With Prognosis ::致死劑量致死劑量

TreatmentTreatment ::以前嘗試治療方法與成果以前嘗試治療方法與成果



Article conclusion:Article conclusion:
A patient who has ingested greater A patient who has ingested greater 

than 4 than 4 mLmL of of paraquatparaquat concentrate should concentrate should 
be aggressively managed with the be aggressively managed with the 
administration of intestinal decontaminants administration of intestinal decontaminants 
and daily four to six hour and daily four to six hour hemoperfusionhemoperfusion
(or high efficiency (or high efficiency hemodialysishemodialysis) sessions. ) sessions. 
Daily Daily hemoperfusionhemoperfusion or or hemodialysishemodialysis
treatment may be required for up to two to treatment may be required for up to two to 
three weeks. Dialysis should be continued three weeks. Dialysis should be continued 
until until paraquatparaquat is no longer detectable in is no longer detectable in 
blood.blood.









No other available articles were No other available articles were 
found in systems, found in systems, synoposessynoposes, , 
synthesis data base when researched synthesis data base when researched 
by key wordsby key words”” paraquatparaquat””



Primary data base researchPrimary data base research











Study search resultsStudy search results

Database: Database: PubMedPubMed
Keyword: Keyword: paraquatparaquat, , Continuous 
venovenous hemofiltration (CVVH); 
hemoperfusionhemoperfusion
Article Article title:title:Failure of Continuous 
Venovenous Hemofiltration to Prevent 
Death in Paraquat Poisoning
American Journal of Kidney Disease 39, 55American Journal of Kidney Disease 39, 55--59, 59, 
20022002



Article abstractArticle abstract::
Paraquat poisoning is characterized by 

multiorgan failure and pulmonary fibrosis 
with respiratory failure. Multiorgan failure 
with circulatory collapse is a major cause 
of early death within 3 days of paraquat
ingestion. Recent studies suggested that 
continuous venovenous hemofiltration
(CVVH) had a role in the treatment of 
multiorgan failure by promoting 
hemodynamic stability. We therefore 
evaluated the effect of prophylactic CVVH 
in 80 patients with paraquat poisoning 
(August 1996 to February 1999). The 
amount ingested was 2.1 +1.0 mouthfuls 
(as 20% concentrate). 



All patients were treated with hemoperfusion
(HP; duration, 6.4 + 3.0 hours) within 24 hours 
of ingestion and then randomly assigned to the 
HP-alone or HP-CVVH group. Forty-four patients 
underwent HP only, and 36 patients underwent 
CVVH (duration, 57.4 + 31.3 hours; ultrafiltration
volume, 40.2 + 4.8 L/d) after HP.

Although time to death after ingestion was 
significantly longer in the HP-CVVH than HP group 
(5.0 + 5.0 versus 2.5 + 2.1 days; P < 0.05), 
there was no difference in mortality rates 
between the two groups (66.7% versus 63.6%;P 
50.82). In the HP group, early circulatory collapse 
was a major cause of death compared with the 
HP-CVVH group,in which late respiratory failure 
was a major cause of death. 



PP
80 patients with paraquat poisoning within 24 h, 
collected  from Aug. 1996 to  Feb. 

Hallym University Chunchon Sacred Heart Hospital 

gastric lavage with activated charcoal or Fuller’s 
earth added to 20% mannitol & then one or two 
courses of 6 h of charcoal HP therapy

+
IV dexamethasone (10 mg q 6h for 3 d) and IV 
vitamin C (3 g/d for 5 to 7 d)



I & CI & C

randomly assigned to the HP-CVVH 
group (36 pts) or HP (44 pts) by the 
block randomization method



O & TO & T

All surviving patients were followed 
up for 3 months after ingestion.
In fatal cases, causes of death were 
determined



ResultsResults







Article conclusionArticle conclusion
Prophylactic CVVH after HP 
prevented early death caused by 
circulatory collapse and prolonged 
survival time. 
However, it could not prevent late 
death caused by respiratory failure 
and did not provide a survival benefit 
in acute paraquat poisoning.



AppraisalAppraisal



Level of evidenceLevel of evidence



Grades of RecommendationGrades of Recommendation

level 5 evidence or troublingly inconsistent or 
inconclusive studies of any level

D

level 4 studies or extrapolations from level 2 
or 3 studies 

C

consistent level 2 or 3 studies or
extrapolations from level 1 studies

B

consistent level 1 studies A



yesyes

yesyes
yesyes

casecase--controlcontrolRCT,cohort,caseRCT,cohort,case--control, case series , control, case series , 
case report, expert opinion?case report, expert opinion?

MMethodethod

nono
yesyes
nono

Double blind? Double blind? 
Objective measurement?Objective measurement?
是否有統計學或臨床上的意義是否有統計學或臨床上的意義？？

OOutcome utcome 

是否清楚描述研究取樣、操作、結果測量的是否清楚描述研究取樣、操作、結果測量的

時間點，追蹤時間是否夠長時間點，追蹤時間是否夠長??

TTime ime 

CComparasionomparasion

是否有清楚的描述是否有清楚的描述(Ascertain)   (Ascertain)   
是否實際可行是否實際可行

IIntervention ntervention 

NoNo
yesyes

Randomization?Randomization?
Representative?Representative?

PPatient atient 

I guess so!I guess so!

not mentionednot mentioned

IIs the author an expert of the field?s the author an expert of the field?’’
Is there any conflict of interest?Is there any conflict of interest?

AAuthor uthor 

yesyesDoes this paper Does this paper answer your answer your 
question?question?

AAnswer nswer 



Critical appraisal by Critical appraisal by Work SheetWork Sheet



Therapy WorksheetTherapy Worksheet

Not sureNot sureWere the groups similar at the start of the 
trial?

Not sureNot sureAside from the experimental treatment, 
were the groups treated equally?

NoNoWere patients and clinicians kept “blind”
to which treatment was being received?

No, No, 
*85 patients were initially enrolled 
the trial, but five patients who held 
paraquat in their mouths, but did not 
swallow it, were excluded.
*Because 4 patients refused CVVH, 
44 patients underwent HP alone, and 
36 patients underwent CVVH

Were all patients who entered the trial 
accounted for at its conclusion? -and 
were they analysed in the groups to 
which they were randomised?

NoNo

Not sureNot sure

Was the assignment of patients to 
treatments randomised?   

-and was the randomisation list 
concealed?

Are the results of this single preventive or therapeutic trial valid?



Effect of therapyEffect of therapy

32.332.3--3.1%3.1%--4.6%4.6%66.7 %66.7 %63.6 %63.6 %

1/ARRCER - EERCER - EER
CER

EERCER

Number 
Needed 
to Treat

NNT

Absolute Risk 
Reduction

ARR

Relative Risk 
Reduction

RRR

2828
2424
deaddead

1616HP aloneHP alone
1212HPHP--CVVHCVVH
survivedsurvived





Are they met by this regimen and its consequences?

Do your patient and you have a clear assessment 
of their values and preferences?

Are  your  patient’s  values  and preferences satisfied by the regimen and its consequences?

Your patient’s expected event rate if they 
received the control treatment: 
PEER:______
1 / (PEER x RRR) = 1/________ = _______
(NNT for patients like yours)

Method II: 1 / (PEER x RRR)

Risk of the outcome in your patient, relative 
to patients in the trial. expressed as a 
decimal: ______
NNT/F =  _____/_____  =  _________
(NNT for patients like yours)

Method I: f

No obvious benefitNo obvious benefitHow great would the potential benefit of therapy 
actually be for your individual patient?

NoNoIs your patient so different from those in the trial 
that its results can’t help you?

YesYesDo these results apply to your patient?

Can you apply this valid, important evidence about a treatment in caring for your patient?



Apply Apply 



總結與討論總結與討論

My patientMy patientThis studyThis study

Mortality & Mortality & 
morbiditymorbidity

Mortality (short term Mortality (short term 
& overall) & overall) 

OO
HPHPHP aloneHP aloneCC
CVVHCVVHHP-CVVHII

46 46 y/oy/o, M, HTN, , M, HTN, 
unknown amount unknown amount 
paraquatparaquat, HP about , HP about 
2 d after event, 2 d after event, 
adjuvant adjuvant TxTx

80 pt, ~45 80 pt, ~45 y/oy/o, 60% , 60% 
M, unknown M, unknown 
underlying underlying dd’’zz
variable variable volvol,,
HP within 6.1HP within 6.1++3.1 h3.1 h
Adjuvant Adjuvant TxTx

PP



將將StudiesStudies的結果應用到病人身上的結果應用到病人身上

對於對於paraquatparaquat中毒有效療法中毒有效療法,,仍未確定仍未確定,,相相
較於較於HP alone, CVVHHP alone, CVVH--HP HP 雖使病人平均雖使病人平均
多活多活1.71.7天天,(7.2,(7.2++ 3.5d VS. 5.5 3.5d VS. 5.5 ++ 1.7 1.7 
d),d),但最後總死亡率並無差別但最後總死亡率並無差別

以此篇文章之結果以此篇文章之結果,,現今醫療成本現今醫療成本,,及病人意及病人意
願而言願而言paraquatparaquat中毒用中毒用HPHP加其他藥物救加其他藥物救
治即可治即可,,當然其死亡率是很高的當然其死亡率是很高的


