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USE OF DIALYSIS IN DRUG INTOXICATION 

Case #1 --   @ 
31-year-old woman ingested an undetermined amount of SeconaiR and meprobamate 

about six hour prior to admission. 
BP - 90/70; P - 120; R - 25, shallow. Patient was completely unresponsive. 

Pupils equal, not dilated, reacted to light. Corneal reflex absent. No gag re­
flex. Chest clear on admission. Hyperactive DTR's. No pathological reflexes. 
There was a sustained ankle clonus bilaterally. Gastric aspirate had 15.9 mg% 
barbiturate (resultsArom another hospital). 

In spite of Emiva~ injections and continuous Emivan infusion, patient failed 
to maintain BP. Developed a massive right-sided pneumonia (a~piration ?) • 

At 24 hours, patient was dialyzed for six hours. Barbiturate blood level at 
that time was 5.9 mg%. At the end of six hours of dialysis, patient responded 
well to pain stimuli, but was not awake. BP was 120/80. Barbiturate blood level 
was 2.1 mg% at the end of dialysis. 

Patient was fully awake at 48 hours, and had an uneventful course thereafter. 
Gas chromatography confirmed the drug as Seconal. No meprobamate was found. 

Case #2 --   
This 38 year-old woman was a  in an osteopathic hospital and apparently 

had access to many drugs. She was seen awake one hour prior to admission, but 30 
minutes later was found unconscious and brought to this hospital. No objective 
history of drug intake could be obtained from her friends. 

BP - 100/60; P - 96; T - 96; R - ~6. She was unresponsive. Pupils reacted to 
light. Corneal reflex absent. Deep tendon reflexes and superficial reflexes 
were absent. No pathological reflexes. 

In spite of Emivan therapy, which did stimulate respiration, BP decreased to 
90/60. Patient was dialyzed for six hours with return of deep tendon reflexes 
at that time. BP was stable after dialysis at 130/80. She awoke 32 hours after 
admission. 

Blood barbiturate levels: Before dialysis 
After dialysis 

Case #3 --   

5 . 18 mg% 
3.05 mg% 

44 year-old woman arrived at hospital in comatose state. No history of drug 
intake could be obtained from husband or friends. 

BP - 140/84; P - 112; T - 101 R; R - 36. Pupils 3 - 4 mm; Reacted to light. 
Corneal at first absent, but returned shortly after admission. DTR's present -
no pathological reflexes. 

Patient had uneventful course. Was entirely awake 20 hours after admission. 
Blood barbiturate level on admission was 5.98 mg%. (This value was not available 
until 13 hours after admission.) Blood alcohol - negative. 
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Case #4 --   
The patient was a 1 5 year~old g irl. Nine month s prior t o t h is admission she 

had been in t hi s hos pital with a diagnosis of e ncepha l itis wi th aseptic meningitis. 
During that admiss i on she h a d three g rand mal c onvuls ions, and at discharge pheno­
barbital grs. 1 1/2 was prescribed . About 7 hours prior to t h i s admission she 
took about 1 50 1/2 gr. phenobarbital t able ts. 

BP - 80/0 - 90/60 1 P - 64 ; R ~ 15. Patiend did n o t respond to pa in stimuli . 
Pupils small , b ut reacted to light. Corneal r eflex absent. Deep tendon reflexes 
markedly depressed. No pathologica l reflexes were prese nt. 

The injection of 500 mg Emivan IV resul ted in an increased rate and depth of 
respirations . The patient thEm reacted somewha·t to painf ul stimul i. Wi th a con­
stant infus ion of Emiv a n, t he blood pres s ure was maintained be t ween 90/60 - 110/70 
for about 1 5 h ours . Repeated stat injections of Emivan were g iven to stimu late 
respiration. During t hese i n jections, s he frequent l y moved her extremitie s in an 
aimless manner. 

The patient was d i alyzed about 16 h ours after admission because 1 ) she had 
taken a potentially l e t hal dose of drug , 2) t he initial blood l eve l supported the 
lethal dose c oncept (14. 3 mg%) ~ and 3) t he blood pressure tended to fa ll more 
toward the 90/60 range . 

Blood leve l b efore dialysis was 1 7.2 mg%. Within the first hour o f dialysis, 
the patient was awakeu b ut the da l ys i s was continued for an a dditional 4 1/2 
hours. Blood level after dia l sis was 7 . 8 mg%. 'I'h e patient was o l i guric for 24 
hours (volume 55 0 cc) after d ia l ysis. Her f urther recovery wa s uneventfu l , how­
ever . 

The blood barbiturate lev e l 57 hours aft er admi s sion was still 6.6 mg% . . 

Case #5 --   
When t h is 20 year-o ld g irl was admitted in a comatose state, t he history was 

obtaine~from her fami l y t h at sh e had ing ested at l east 4 . 0 gms of glutethimide 
(Doridert&) a few hours prior to admission. 

BP - 120/80 , P -= so , R - 22. Pup i l s equal = not dilat ed . Reacted to light . 
Could not be aroused b y painful stimu l us. Deep tendon reflex e s present . No 
pathological reflexes. 

Instead of awakening as expectedo t he patient manifested a deepening coma . Pu­
pils became dilated. Deep tendon reflexes became hypoactive, a nd t he BP at 18 
hours post admiss ion was 90/60. 

At t h is poin·ta hemodi alysis was b e gun . Almost iml<le d iate l y the BP returned t o 
120/80 . At 5 1/2 hours , it was noted t h at her previous l y c l e a r yellow urine was 
now dark amber . It was ascertained t hat there was v isible hemolysis in the 
plasma. No cause f orthis hemolysis was found. The d ia l ysis was di scontinued . at 
this point. Deep t e ndon reflexes had b ecome normal ly active. She responded to 
painful stimuli . 

She was fu lly awake 1 2 h ours after d i alys is and remained so. Blood glutethi­
mide was posit ive on admission. 

Case #6 --   
The patient, a 39-year-o ld \\romano was known to h ave been as l eep (c omatose ?) 

for a t least 28 h ours prior to admission. Her husband found a b ottle con taining 
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methaminodiazepoxide (Libriu~) t ablets b y her bedside , a n d thought that many 
fewer were in the bottle than he h a d previously seen. Also beside her was an 
empty bottle that had contained "sleeping pills" , but the husband knew she had 
taken the last of these seve r al days previously. 

BP - 98/70; T - 102° R; P - 132 ; R - 60 . Patient responded slightly to painful 
stimuli. Pupils were dilated , but reacted t o l i ght. Corneal reflex absent. A 
few rhonchi were heard in the right chest. Deep tendon reflexes were absent. 
No pathological reflexes were present. Superficial r eflexe·s were absent. 

Shortly after the start of an infusion of saline, t he blood pressure rose to 
130/85 and remained there . The pulse slowed to 100 . Respirations also slowed, 
but remained 26 to 32 per minute . 

About six hours after admiss ion , a tracheostomy was performed because she be­
came cyanotic. Thirteen hours after admission , t he patient was responsive and 
went on to have an uneventful recovery . 

Admission blood tests: L.ibrium - negative , mepr obamate - negative; alcohol -
negative; Doriden - Positiv e - probably less than 1 mg% . 

Case #7 --   
This 23 year-old woman was adm~ted in a comatose state after ingesting un­

known amounts of codiene, nembutaiR, and l ibrium some hours before . She had been 
receiving insulin shock therapy in a nother hospital shortly before admission here. 

BP - 110/70; P - 80 ; R - 16 , shallow, T - 996 . Responded to painful stimuli. 
There was a bruised area over the right side of t he skull. Pupils reacted to 
light. Corneal reflexes were absent . Deep tendon reflexes were present and 
equal . No p~thological reflexes. Abdominal reflexes were absent. 

8 hours post admission : Pupi ls were dilated - reacted sluggishly to light. 
Corneal reflexes still absent.· Deep tendon reflexes in lower extremities hyper­
active, perhaps more so on the r ight . Emivan used to increase respiratory rate. 
Tracheotomy performed . 

12 hours post admission : Developed bilateral sustained a nkle clonus. Still 
no pathological reflexes . Right carot id arteriogramfuen disclosed no pathology. 

Patient slept for seven day s . Emivan was used continuously for first 3 1/2 
days . 

Blood drug survey: 
3) Doriden - negative; 

1 ) Darv on - negative; 2) Barbitu rate - negative; 
4) M~eprobamate - negative; 5) Librium - 0 . 3j.Lgm%. 

Case #8 --     
Admitted in coma , this 17 year~old t was known to have taken 

just under 25 gms of Ethchlorvynol (Placi dyW) a few hours bef ore admission . She 
had a long history of bronchi al a sthma . 

BP 120/70 ; P - 104 ; R - 22; T - 100° . There was an unusual fruit-like odor 
to the breath which was presumed to be due to placidyl. Responded sluggishly to 
pain . 

Pupils constricted but did reac t to light. Corneal reflexes present; deep 
tendon reflexes present ; no pathological reflexes. 

Shortly after admission, respi ration s slowed to 15 per minute , but could be 
increased with Emivan . Blood pressure , however, s teadily fell . About 24 hours 
after admission it ranged 100/70 - 90/60 . 
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At 24 hours post admiss i on h e modi aly s is wa s b e g u n . Th e Placi dyl odor was im­
parted to the dialysis bat h . During d ia l ys i s t h e blood pre ssu re r ose to 130/80 
and remained there . She wa s d i alyzed f o r 1 3 hou rs . 

Blood Placidyl level prio r t o d i alysis was ~gm%(not avai lable a t the time of 
dialysis . ) Total drug r e covered in d ial ysis b a t h was SO~gm%. 

The patient slept f or j u s t over 7 day s . 

Properties a Poison Must Hav e in Or der f o r Hemo d ial ysis t o b e an Ef fective Form 
of Therapy :* 

1 . The poison must diffuse thr ough the c e llophane me mbr ane at a reasonable rate. 
Significant amounts of po i son must be cle a red fr om t h e blood at kidney blood 
flow rates as low as 100 cc/min . 

2. The poison cannot be sign i fican t l y bound t o any plasma fraction, tissue cell, 
or water compartment . Thi s r e fe rs t o irreversible o r near i rreve rsible 
binding. 

3. The clinical i llness resul ting fr om t h e p o ison mu s t , for t he most part, have 
its severity correlate dire c t l y wi th t h e blood con c ent r a t ion of the poison. 

4. The amount of poison t hat can b e removed in a r easonable l ength of time by 
hemodialysis must be a signi f icant a dditio n to the pat i e n t ' s metabolism and 
removal of the poison b y the bowe l and kidney. 

Dialy zable Drugs and Po i son s : 

1. Barbi turates 
Barbital --Excellent dialy sance ; r a re intox i c a tion nowaday s. 
Phenobarbital - - Good d i aly sance . 
Secobarbital (Seconal) -- Fair d i aly san c e 
Amobarbital (Amytal) - - Fa ir dia l y s anc e 
Pentobarbital (Nembuta f®) - - Pr obably poor d i a l y sance , but worth attempting . 

2. Glutethimide (Dor i d e n) - - Dia l y s anc e a b out equa l t o pe n t obar b i tal, but 
"physiologic re - c i r c ulation" i mpair s d i a l y s i s efficienc y . 

3. Dipheny lhydantoin (Di lantin®) -- Dia l y sance good , b ut s i g nificant tissue 
reserv o i r has b e en suspe cte d . 

* As modified from G. E . Sch reiner. 
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4. Acetylsalicylate (Aspirin) 
5. Methyl salicylate (Oil of Wintergreen) 

Dialysance excellent despite plasma protein binding. 

6. Ethyl alcohol 
7. Methyl alcohol 

Dialysance of these alcohols is about equal and is excellent. Little 
clinical experience at present. 

8. Bromide -- Dialysance excellent. 

The following list comprises drugs and toxins which can be dialyzed. Their clini­
cal importance is based, for the most part, on single observations. 

9. Meprobamate (Milltow~- Equina£®) 
10. Ethymyl - cyclohexyl carbamate (ValmiJ®) 
ll. Thiocyanates 
12. Borates 
13. Calcium 
14. Ethylene glycol 
15. Penicillin 
16. Chloromyceti~ 
17. Streptomycin 
18. Sulfadiazine 

Indications for Dialysis in Poisoning: 

l. _Coma with a history of ingestion of a lethal amount of the drug. 
Lethal Amounts: 

Phenobarbital -- 5.0 gms. 
Short acting barbiturates -- 3.0 gms. 
Glutethimide -- 10.0 gms. 
Aspirin-- over 20.0 gms. 
Lethal doses for other drugs and toxins are less certain. 

2. Coma with a blood concentration for the poison above a lethal value. 
Lethal Blood Concentrations : 

Phenobarbital -- 8 mg.% 
Short- acting barbiturates -- 4 mg.% 
Glutethimide -- 3 mg.% 
Aspirin 50 mg.% 

3. The presence or subsequent appearance of any of the following signs: 
a) Areflexia and apnea. 
b) Progressive fall in blood pressure not related to respiration. 
c) Variations in body temperature. 
d) Severe metabolic acidos i s. 

4. The existence of significant h e pat i c , renal , or pulmonary disease. 

5. The development of pneumonia . 
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