Clinical scenario

m A 46 Y/O Male with HX :

1.Hypertension 2.Gouty arthritis episode

s For suicide attempt, swallowed Paraguat,
but vomited immediately.

|

s The actual amount of swallowed Paraguat ??
s He was sent to ER at once




s S/S: discomfort taste within mouth
sore throat, N/V

decreased urine amount since the

day

s fever(-), dyspnea(-), cough(-),
sputum(-), abdominal pain(-
) ,diarrhea(-)




At ER:

s Initial Vital Signs: Stable.

s Chest X-Ray: No active
CardiPulmonary Lesion

s Lab Data: Paraguat(3+) Iin urine,
other abnormalities
s Patient Refused hemoperfusion




At MICU (after 2 days)

s Hemo-Perfusion (6hr/d) was arranged
Total 6 courses of hemoperfusion was
performed

s Steroid (Oradexon 5mg Q6H/1V) for 6 d

Cyclophosphamide 1g/d for 2 d

s deferoxamine, N-acetylcysteine, Vitamin
C and E




s Urine Paraguat became negative 3 d
after swallowing that poison. Follow-
up CXR and ABG did not find
evidence of lung fibrosis. Respiratory

or renal failure did not developed.

= [he patient survived and was
discharged 19 days after admission




Background guestions




Q: What's the paraguat?
A: Paraguat (1,1-dimethyl-4,4"-
bipyridylium chloride), available as

a liquid concentrate (29 %) Is the
most important member of the
bipyridyl herbicides




Q: What's the penetrated ways of
paraguat into human body?
A: Patients are principally exposed to

paraquat via the skin, lungs, and
gastrointestinal tract




Q: How to detect the paraguat intoxication?

A:

1)A qualitative urine test for paraquat, which
detects concentrations of 1 mg/mL or
above (1 ppm), can be made by adding 2
mL of a 1 percent solution of sodium

dithionite iIn 1 N sodium hydroxide to 10
mL of urine; a blue color indicates the

presence of paraquat.

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

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




Q: Which organs will be damaged by
paraguat?

A: Direct local toxicity

1) Skin: skin rashes

2) Gl tract: Ulceration of the lips, tongue,
pharynx and Esophagus

3) Lungs: local toxic effects on bronchi,
possibly resulting in hemoptysis.
4)Eyes: Corneal ulceration and scarring




Systemic toXICIty:

1)Major organ failure, freqguently
resulting In death, may occur with
massive ingestion (greater than 30
mL of concentrate).

2)These Iinclude cardiac failure, renal

fallure , hepatic failure, pulmonary
edema, and/or central nervous
system involvement (resulting in
convulsions).




Q: How to treat paraguat intexication?
A
1)Prevention of gastrointestinal

absorption

Nasogastric tube lavage should be

performed using diatomaceous clays in the
lavage solution, although there is doubt
concerning the efficacy of gastrointestinal

decontamination




2)Removal from blood —

-Forced diuresis to remove paraquat Is
Ineffective.

Peritoneal dialysis Is inefficient.

-Hemodialysis or hemoperfusion Is
associated with successful outcomes,
usually when the paraquat level or
Ingested dose Is moderate to low (4 to
30 mL of concentrated paraguat).

However, redistribution from tissue or
continued absorption from the
gastrointestinal tract may cause a
rebound In plasma concentration In the

postdialysis period.




3)Corticosteroids have not been proven
effective.

Azathioprine, beclomethasone, bleomycin,
fluorouracil, and fibrinolytic agents
(potassium aminobenzoate) have been used
without benefit.

There are conflicting evidence and/or
opinions concerning the effectiveness and
use of cyclophosphamide combined with
corticosteroids.

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




Foreground guestions

Redistribution from tissue or continued
absorption from the gastrointestinal
tract may cause a rebound in plasma
concentration In the post-dialysis

period 1

The benefit of continuous venovenous
hemofiltration in treatment of paraguat
Intoxication?




PICOT

A 46 Y/O Male committed a
suicide by swallowing unknown
amount of paraguat. He survived
without ARF and respiratory

faillure after treatment with HP.

CVVH

Hemoperfusion

Mortality & morbidity (ARF,
resp. failure)

Not defined
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s Article conclusion:

A patient who has ingested greater
than 4 mL of paraguat concentrate should
be aggressively managed with the
administration of intestinal decontaminants
and daily four to six hour hemoperfusion
(or high efficiency hemodialysis) sessions.

Dailly hemoperfusion or hemodialysis
treatment may be required for up to two to
three weeks. Dialysis should be continued

until paragquat i1s no longer detectable In
blood.
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s No other available articles were
found In systems, Ssynoposes,
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Paraguat 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 2 days of paragquat ingestion.
Recent studies suggested that continuous venovenous hemofiltration (CWWH) had a role in the treatment of
rulticrgan failure by promoting hemodynamic stahility, We therefore evaluated the effect of prophylactic CwH in
20 patients with paraguat poisoning (August 1996 to February 1999), The amount ingested was 2.1 +7/- 1.0
rmouthfuls (as 20% concentrate), All patients were treated with hemoperfusion (HP; duration, 6.4 +7/- 3.0 hours)
within 24 hours of ingestion and then randomly assigned to the HP-alone or HP-CWWH group. Forty-four patients
underwent HP anly, and 36 patients underwent CWwH (duration, 7.4 +/- 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-CWWH than HP group
(5.0 +/- 5.0 versus 2.5 +/- 2.1 days; P < 0.03), there was no difference in mortality rates between the two groups
(B6.7% versus 63.6%; P = 0.82). In the HP group, early circulatory collapse was a major cause of death compared

Related articles

» Sequential hemoperfusion and continuous venovenous hemaofiltration in
treatment of severe tetramine paisaning. [Blood Purif. 2006]

Repeated hermoperfusion and continuous arteriovenous hemofiltration in a
paraguat poisoned patient. [J Toxical Clin Toxicol. 1987]

Efficacy of charcoal hermoperfusion in paraguat poisoning.

L4

»

[Artif Organs. 1982]

evie Failure of haemoperfusion and haemodialysis to prevent death in
paraguat poisoning. A retrospective revie [Med Toxicol Adverse Drug Exp. 1988]

! d Continuous wvenovenous hemofiltration with citrate-based
replacement fluid: efficacy, safety, and impact on nutriti [Am J Kidney Dis. 20058]

I

= See reviews. . | = See all..

with the HP-CWWH group, in which late respiratory failure was 3 major cause of death. In conclusion, prophyla‘.gwmpa_m: hh;kbﬁ;khﬁi;ﬁ;ﬁhh;ﬂﬂ

CyWwH after HP prevented early death caused by circulatory collapse and prolonged survival time, However, it ooom
rnot prevent late death caused by respiratory failure and did not provide a survival benefit in acute paragquat
poisoning. Copyright 2002 by the Mational Kidney Foundation, Inc.

PHAID: 11774102 [PubMed - indexed for MEDLINE]




ww nchi nlm nih_gow - paraquat AND Continuous venovenous hemofilitation - FubMed Result - Microsoft Internet Explorer
iREE wWHR0 HASEW TAM A

-0 HEG O e @3- @-JE B

i oMEE oD dar B oy SR P HTRE - 24 @E - T SEEA - 5 - (OB
lle” sERwEEE - BE " Google TAS, BESEE > ERESsER
Pubhed ~ | for | paraguat AND Continuous venovenous hemoiiltration|| Go || Clear | fdvanced search

Save Search

n Preview/ndex T History T Clipboard T Details 1

| Surmmary V| Showr |20 V||Sor1 By V|| Send to vl

< <
Review 0 [%]

151-3of 3 One page.

Recent Activity =

Failure of continuous venovenouws hiemofiltration to Drevem\ Turn Off  Clear

%Kim GH, Jeon R, Kim HJ, Chw—/ T
Arm J Kidney Dis: 3U055-0 0\ paragquat AMND Caontinuous v (3)

FMID: 11774102 [Pubbed - indexed for MEDLINE]
Related Articles » S MOre.

mitric oxide inhalation for paraquat-induced lung injury.
Eisenman A, Armali Z, Raikhlin-Eisenkraft B, Bentur L, Bentur ', Guralnik L, Enat R.
J Toxical Clin Toxical. 1988, 36(63:575-84.

FRID: 97 76Y60 [Pubhed - indexed for MEDLIME]
Eelated Adicles

Eepeated hemoperfusion and continuous artericwenous hemofiltration in a paraquat
poisoned patient.
Fond Sk, Johinston 5C, Schoof DD, Hampson EC, Bowles M, Wright Dk, Petrie JJ.

J Toxicol Clin Toxicol. 1987,25(4):305-16.
PRID: 3669116 [FubMed - indexed for MEDLIME]
Eelated Aticles

Write to the Help Desk
FCHI| ML | MIH
Departrment of Health & Human Services

[ B mmmereEs . - . : i & B0 PELY ] T




Study search results
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s Article abstract:

Paraquat poisoning iIs 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.




»

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 g 6h for 3 d) and IV
vitamin C (3 g/d for 5 to 7 d)




| & C

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




O&T

= All surviving patients were followed
up for 3 months after ingestion.

s INn fatal cases, causes of death were
determined




Table 1. Clinical Characteristics of Patients

No. of patients 80

Age (V) 452 = 16.6
Men (%) 60
Amount of paraquat ingested (mouthful) 22 =10
Urine dithionite test (%)

Negative (n = 2) 2.9

Mild to moderate (n = 45) 56.2

Severe (N = 33) 41.3
Acute renal failure™ (%) 58.8
Time to HP after ingestion (h) 6.1 = 3.1
Time to death after ingestion (d) 3.6 = 3.9
Mortality (%) 65

NOTE. Values are expressed as mean = SD unless

otherwise noted.
*Serum creatinine level of 1.5 mg/dL or greater or urine

output less than 30 mL/h.




Table 2. Comparisons Between the HP and HP-CVVH Groups

Variables HP HP-CVVH P
No. of patients 44 36
Age (y) 47 = 16 43 = 17 0.25
Male sex (%) 61.4 58.3 0.82
Initial serum creatinine (mg/dL) 1.44 = 1.37 140 = 1.00 0.89
Peak serum creatinine* (mg/dL) 2.82 =244 2.54 + 238 0.64
Initial Pao, (mm Hg) 102 = 41 94 + 27 0.33
Amount of paraquat ingested (mouthful) 23 +09 20x09 0.25
Urine dithionite test (%) 0.70

Negative 23 2.8

Mild to moderate 52.3 61.1

Severe 454 36.1
Time to HP after ingestion (h) 6.4 =34 o7 29 0.33
Duration of HP (h) T2 358 5.5+ 1.7 <0.01
Time to death after ingestion (d) 25 £ 2.1 2.0 =580 <0.05
Mortality (%) 63.6 66.7 0.82
Cause of death (%) <0.05

Circulatory collapse 67.9 37.5

Respiratory failure 321 62.5

NOTE. Values expressed as mean = SD.

¥* —




Table 3. Mortality According to Amount of Paraquat
Ingested and Urine Dithionite Test Results

Total HP HP-CVVH P

Amount of paraquat
ingested (mouthful)
<1(n = 9)
1(n=15)

0 (0/2) 0/3) —
7 (
2 (n=17) 3 (
O (
3 (

O (
4/7) 50 (4/8) 0.78
5/8) 67 (6/9) 0.86
>3 (h = 33) 1 85
Unknown (n = 10) 0
Urine dithionite test
Negative (n = 2) 0 0 (0/1) 0(@/M1) —
Mild to moderate
(n = 45) 44 35 (8/23) 55 (12/22)0.24
Severe (n = 33) 97 100 (20/20) 92 (12/13)0.39

6/20) 85 (11/13)0.74
3/7) 100 (3/3) 0.09

NOTE. Values expressed as percent (number of total).




Article 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
INn acute paraquat poisoning.
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| evel of evidence

Oxford Centre for Evidence-based Medicine Levels of Evidence (May 2001)

Level | Therapy/Prevention, Prognosis Diagnosis Differential diagnosis/sympiom Economic and decision analyses
Aetiology/Harm prevalence study
1a 3R {with homogeneity®) of RCTs 3R {with homogeneity*) of inception 3R {with homogeneity™) of Level 1 SR {with homogeneity*) of SR {with homogeneity™) of Level 1
cohort studies; CDRT validated in diagnostic studies; CORT with 1b prospective cohort studies economic studies
different populations studies from different clinical cenfres
b Individual RCT {with nammow Individual inception cohort study with | Walidating™ cohort study with Prospective cohort study with good Analysis based on clinically sensible
Confidence Interval) = B0% follow-up; CORt validated in goodftt reference standards; or follow-up***=* costs ar alternatives; systematic
a single population CDRT tested within cne clinical review(s) of the evidence; and
cenire including multi-way sensitivity
analyses
1c All or none§ All or none case-series Absolute SpPins and SnMNoutstt All or none case-series Absolute hetter-value or worse-value
analyses 7111
2a SR (with homogeneity*) of cohort SR (with homogeneity*) of either SR {with homogeneity®) of Level =2 SR {with homogeneity*) of 2b and SR (with homogeneity®) of Level =2
studies retrospective cohort studies or diagnostic studies better studies economic studies
untreated control groups in RCTs
Zh Individual cohort study (including low | Retrospective cohort study or follow- | Exploratory™ cohort study with Retraspective cohort study, or poor Analysis based on clinically sensible
quality RCT; e g., =80% follow-up) up of untreated control patients in an | goodfffreference standards; CORT | follow-up costs ar alternatives; limited
RCT; Denvation of CORT or after derivation, or validated only on review(s) of the evidence, or single
validated on split-sample§&§ only split-sample$§s or databases studies; and including multi-way
sensitivity analyses
2c "Outcomes” Ressarch; Ecological "Outcomes” Resesarch Ecological studies Audit or outcomes research
studies ——
3a mmmenem{_‘} of ca 3R {with homogeneity™) of 3b and SR {with homogeneity*) of 3b and SR {with homogeneity™) of 3b and
| studies better studies befter studies better studies
3h Individual Case-Control Study Mon-consecutive study; or without MNon-consecutive cohort study, or Analysis based on limited
consistently applied reference very limited population alternatives or costs, poor guality
standards estimates of data, but including
sensitivity analyses incorporating
clinically sensible variations.
4 Case-senes (and poor quality cohort | Case-series (and poor quality Case-control study, poar or non- Case-senes ar superseded Analysis with no sensitivity analysis
and case-confrol studies5§) prognestic cohort studies™™) independent reference standard reference standards
5 Expert opinion without explicit critical | Expert opinion without explicit critical | Expert opinion without explicit critical | Expert opinion without explicit critical | Expert opinion without explicit critical

appraisal, or based on physiology,
bench research or "first principles”

appraisal, or based on physiology,
bench research or "first principles”

appraisal, or based on physiology,
bench research or "first principles”

appraisal, or based on physiology,
hench research or "first principles”

appraisal, or based on econamic
theory or "first principles”
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Grades of Recommendation

consistent level 1 studies

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

level 4 studies or extrapolations from level 2
or 3 studies

level 5 evidence or troublingly inconsistent or
Inconclusive studies of any level
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s Critical appraisal by Work Sheet




Therapy Worksheet

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

Was the assignment of patients to No
treatments randomised?

-and was the randomisation list Not sure
concealed?

Were all patients who entered the trial No,

accounted for at its conclusion? -and
were they analysed in the groups to
which they were randomised?

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

No

Aside from the experimental treatment, Not sure
were the groups treated equally?
Were the groups similar at the start of the | Not sure

trial?




Effect of therapy

dead survived
HP-CVVH 24 12

HP alone 28 16

Relative Risk | Absolute Risk | Number

Reduction Reduction Needed

RRR ARR to Treat
NNT

CER EER CER - EER CER - EER 1/ARR
CER




Evidence Based Calculator
File PreTest Probabiity Eeport Help

Sample Size: | Target Disorder or
.:.- Outcome

T

Rx experimental; IT EER :.3333
- c la RR :91.67 %,

5% Tl
¥ RX RRR: 8.33% 49.3 to 65.96 U
ARR : 3.03% 1793 to 2399 9
NNT : 4 to Inf.
ﬁ NNH : 6 to Inf.

[ Dx Sensitivity: LR+ -
Specificity: LR -:
PosPred Val: OR -
HegPred Val: Pre-Odds:
Prevalence: Post-Prob:

~ Harm Rg:

o+

I_r;- Cohoart Stud w
(" Case Control

Chi-Square: 0799201




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

Do these results apply to your patient?

Yes

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

No

How great would the potential benefit of therapy
actually be for your individual patient?

No obvious benefit

Method I: f

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 II: 1/ (PEER x RRR)

Your patient’s expected event rate if they
received the control treatment:

PEER:

1/ (PEER x RRR) = 1/

(NNT for patients like yours)

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

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

Are they met by this regimen and its consequences?







This study

My patient

80 pt, —45 y/o0, 60%
M, unknown
underlying d'z

variable vol,
HP within 6.1+3.1 h
Adjuvant Tx

46 y/o, M, HTN,
unknown amount
paraguat, HP about
2 d after event,
adjuvant Tx

HP-CVVH

CVVH

HP alone

HP

Mortality (short term
& overall)

Mortality &
morbidity
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