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cASE # I :  

The pa t i e nt was a 59- year-o ld  female admitted on /57 because of a chr onic 
varicose u l cer on the r igh t le g . Adm ission phys ica l examina t io n was essent i a ll y unre
markab le except fo r t he var i cos e ulce r. Blood pressu re 180/ 110. The admi ss ion labo r a 
t or y stud ies incl uded hemogl obin 11.8, wh i te count 5,400, and occasio na l WBCs in the 
urine. Che s t film was crnremar kable. Because of the py ur ia, the patient was p laced on 
gantrisin 2 gm . loa di ng dose f o: lowed by I gm. ever y 6 hours. The fol lowi ng day she 
suddenly deve loped a temperature of 102° and a r t hr a lg i a i n t he elbows, wrists, knees a nd 
back. The foll owing day she complained of st i ffness of the neck . Two lumbar pun ct ures 
were withi n norma l l imit s . The gantrisi n was conLn ued thr ough , during which time 
she s p i ked dai ly temperatures t o 102°. On , pen i ci II in a nd streptomyc in were added 
to the regimen wi th no appar e nt effect, The init i al r i ne culture was ste rile . Repeat 
wh it e coun t ~n  was 10 , 300. The adm i ssbn BUN was II . Blood cu l tur e drawn on  
was ap pare nt ly contaminated , inasmuch as two d i ffe r e nt or gan isms were iso lated fr om each 
bott le a nd s ubsequen t b lood cu ltures we r e nega tive . Ele ctrocard i og ram revea led lef t 
ventricular s t ra i n or d ig i ta l is effect . 

On /57 , t he pa t ie nt ' s blood pressure dropp ed t o 95/55. I t was felt that s he 
most I ikely had gram- nega tive rod bact erem i a and she was beg un on a regimen inc luding 
neom yci n 0.5 gm. in tramuscul ar ly da i ly, hydrocort i sone 300 mg. daily, chlo r pr omaz ine 
100 mg . daily, a nd 4 ampoules of Levophed per I iter. Repeat studies revea led a BUN of 
64 mg.%, C02 16, Na 126 . Ur i ne output was a pprox ima tel y 5-10 cc. per hour . On , 
she devel oped a ga ll op rhy t hm an d on /57, d ied. Post-mortem exam i nation revealed 
acute d if fu se inters ti t i a l non-su ppurative nephr iti s compati ble with ga ntr is in hyper se n
s i t iv i t y, a nd a d i ff use genera liz ed i nterstitia l myoca r d it is. 

CASE #2 :  

The pati en t was a 62-yea r -old  female adm it ted ~ Jr t he la st ti me in  1959. 
Her presen t iI I ness apparent ly began i n  1959, whe n she was brought to the emer
gency room in a conf used, s tuporous s t a t e with a his t or y o f fever. On admiss io n she was 
found to have a t emperatur e of 105°, blood pressure 120/60, pulse 108 , r esp i rat i ons 56. 
Physical f i nding s included obesit y and the stuporous state. Blood st ud ie s included serum 
Na of 137 and~a ser um po t ass i um wh i ch fel I to 2 .9 mEq/L. Electrocardiograms revea led no 
ev ide nce of myocard i al in farc ti on and an EEG was norma l . On admission the patient was 
started on streptomycin , chlora mphen i co l , and was given i nt ravenou s hydrocortisone. Her 
bl ood pre ss ure subsequently r ose, but Arami ne was requi r ed for the next few days for the 
ma in te nance of normotensi ve leve ls a nd prednisolone (20 mg. daily ) was continued for the 
ne xt 6 days . The pa t ie nt became afeb ri le a fter the first hosp i ~a l day. St ud ie s i nc luding 
chest film, Gl se1 i es, were no r ma l . Bari um enema revea led sigmoi d divert icu losis . Her 
le ucocyte cou nt remained normal thro ughout . Three b lood cu l tures and a urine cul t ure 
~ere s t er ile . Af t er 2 weeks of hospi ta l i ~at ion she w~s disc harge d . 

. In  1959 she agai n be ca me disoriented and confused a nd I day prior to her ad-
mis s ion ( /59) s he note d ch i lis , feve r a nd vomiting. Physical exa min ation revealed 
blood pressure 70/0, temperature 104 . 6° , pulse 96. respira t ions 35. She was agai n con
fu sed and her phys i ca l was otherwise unc hanged f rom previousl y. She was imm ~ di ately 
Pl ace d on Levophed , chloramphen i col, streptomyci n, i ntravenous hydrocort i son e a nd intra
Venous fluids . Twe nty-four hours after a dm ission, t he patie nt became afebrile and 



- 3 -

oriented, a lth ough her blood pressure required some Le vop hed for 3 days. She was p laced 
on KCI supplementation a nd the hydrocortisone continued for 7 da ys. Again, numerous 
blood and urine cultures were sterile. Electrocardiograms revea led no evidence of infarc
tion. On  a nd again on , the pati ent had transient hypotensive episodes asso
c iated with vomiti ng but no fe ver. Her blood pressure stabilized without steroids or 
vasopres sor agents on the first occasion, but hydr ocorti sone was given on the second occa 
sion. On  the patient comp lai ned of ab domi nal pain, na usea a nd vomiting, with a 
normal blood pres sure a nd temperature. She was felt to have a n in ca r ce rated incisional 
herni a an d was taken to su r ger y. Befor e an incis i on was made, the patient became hypo
tens ive a nd required vasopressors a nd hydrocortisone. A ga ngren ous loop of terminal 
ileum was found . Post-operatively she was maintained on intr ave G ~us and intramuscular 
hyd rocorti sone f or 12 days . On , the patie nt sudden l y spiked a temperature of 103° 
and her blood press ure dis a ppeare d . 

Post -mortem examinat i on revea led bi latera l de s t ruction of the adrenal g lands with 
ac id-f ast organi sms being demonst r ab le . 

Comment : Thi s patient repre se nt s the diffi culty in making the diagnosis of gram
negat ive rod bac t eremi a with shock . Based upon the c li n i ca l diagnosis, she had been 
treated with s teroi ds a nd brought ou t of adr ena l insufficiency on a t least 3 occasions 
prior to her f a t a l episode. 

CASE #3:  

The pa tient was a 60-year-old  female admitted on , 1958, with the 
history of-, being in good health until 4 days prior to admission, when she developed a 
fr a nk shaking chi I I , became nauseate d a nd vomited. Su bsequent I y s he noted du I I aching 
lo~e r abdominal pain . She dev e loped a nor exia . She became pr og ressi ve ly weaker and on 
the morning of a dmis sion became confused. Admission physical examination revealed blood 
pressure 60/40, pulse 138, respir ations 30. She was a disoriented Negr o female with 
sk in revea ling de c re ased turgor. The skin was dr y a nd warm. Admission laborator y stud
ies included hemogl obi n 11 .3, white count 3,600 wi th 76% neutrophi les. Urinalysis re
vealed 30-50 WBC. Bl ood urea nitrog en 28, C02 18.7 . She received 4000 cc. of Ringer's 
lac tate intravenously, which impr oved her sk in turg or but urine output remained 12 cc. 
pe r hour an d ~er bl ood pressure remained in the range of 80/50. Blood cultures were 
dr aw n an d s he was placed on tetracycline . Her hemog lobi n fel I to 7 gm.% and white count 
rose to 17, 000, with 85% neutrophil es. Six hours a fter admission the patient was taken 
to the operating r oom and under loca l a ne s thesia a mass in the left fl a nk was explored 
and aspirated. Thi s contained 400 cc. of infe cted urine assoc ia ted with a lar ge hydro
nephroti c kidney. Within 12 hours pos t-op era ti ve ly her blood pressure had returned to 
I 15/65 a nd remained at th a t level . Urine flow increased with a urine output of 2100 cc. 
the fir s t 24 hours post-oper at ively . Subsequently a blood culture revealed~·~. as 
did the pus and the ur i ne . The organism was sensitive to tetra cyc line, chloramphenicol, 
st rept om ycin, neomycin and polymyxin B. Subsequently s he was treated with streptomy c in, 
chloramphenicol. On the 18t h hosp it a l day, a left nephrect omy was performed and the 
Patient ha s subsequently done wei I. 

Comment : This patient illustrates the importance of dr ai na ge o f infected fo c i in 
the ma nagement of gram-negative rod bacteremi a . 
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cASE #4: ) 

The patient was a 54-year-old  male who was readmitted on  1964. 

Present i I !ness : The patient had a cerebrovascu lar accident 2 yea rs earlier with a 
residual left-sided hemiplegia. He apparent ly was doing satisfactorily until 64, 
when he was found to be unresponsive and unable to speak. The following day he developed 
cough and fever. He was seen by his local physician, who told his wife that the patient 
had had anothe r stroke and "double pneumonia 11

• 

Ph ysical examination revealed blood pressure 114/90, pulse 110, respirations 26, 
temperature 103°. The patient was wel l-deve loped but unrespons i';e except to painful 
stimuli. Neurologic examination revealed evidence of a right hemiplegi a, aphasia, as 
we ll as the old left spas ti c hemiparesis. Laboratory s tudies included hemoglobin 15.4, 
white cc ~ ~ t 12,400 with 67% polys. Urinalysis revealed specific gravity 1.034 and 0-3 
wh ite ce ll s. Si x b lood cu ltures drawn at admission were negative. Sp utum culture re
vealed Diplococcus pneumoniae and some proteus. Urine cu lture on admission was sterile. 
Initial therapy included electrolytes, tetr acyc line . In asmuch as urine outputs were re
corded, apparent ly a Foley catheter had been inserted. Chest x-rays revealed stranding 
m the left , most compatible with aspiration pneumonitis. The patient became afebrile by 

 and seemed to be doing satisfactori ly until /64, when he had a frank shaking 
chi II. With this episode, the patient's blood pressure decreased from approximately 150/ 
100 to 90/50. Urine output for 8 hours was 600 cc. Blood cu ltures were drawn and the 
patient was begun on kanamycin and co li st in . He was begun on Aramine, which was contin
ued s lowly unti I . With discontinuation of the Aramine, his blood pressure dropped 
to 80/50 but responded without additional vasopressor. Urine culture obta ined on  
revealed g reater th an 100,000 Proteus mirabi I is, sensiti ve to kanamycin and chloramphe n
icol. Two blood cultures revealed r h:: s ame organism wi th essent-ially the same sensiti
vity, although some inhibition with co l istimethate was noted. The patient subsequently 
did satisfactorily a nd ultimately had a feeding jejunostomy. He was discharged to a 
nursing home. 

Comment: This patient represents an example of probable hospital-acquired gram
negative urinary tract infection with bacteremia. His hypotension was only of modest 
degree and the patient responded sat i sfactor i I y to very sma I I doses of vasopressor 
agents . Adrenocortical steroids were not administered. 

CASE #5: ) 

This was the first  admission for this 70-year-old ' female who was 
transferred from an a lcoh o lic sanitarium because of fever and coma of 24 hours' duration. 
She apparently had received Librium for sedation 48 hours prior to admission. At the 
time of her admission to the emergency room, her blood pressure was unobtainable, temp
erature 104. 6°. She immediately received intravenous fluids which contained 5 ampoules 
Of LGvophed and 500 mg. of hydrocortisone hemisuccinate by intravenous push. Upon ad
mission to the ward, her blood pressure was I 10/0, pulse 140, respir9tions 24 and temp
erature 104.6°. Chest revealed coarse breath sounds and rhonchi over both bases. The 
liver and spleen were palpable. The bladder was distended to the umbi I icus. Ski n was 
CO ld and cyanotic. Initial hemoglobin was 14 .7 gm.%, white count 15,800 with 89% 
neutrophi les and a marked left shift. Urinalysis revealed the urine to be loaded with 
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white cells. BUN 32 mg.%, C02 22, SGOT 170, bilirubin 0.7, and serum amylase 493. 
serum phosphorus reported as 3.4 mg.%. Admission urine specimen revealed greater than 
100,000 ~· coli, which were sensitive to tetracycline, chloramphenicol and kanamycin. 
rwo blood cultures were obtained which revealed~·~ with the same sensitivity pat
tern. Electrocardiogram revealed supraventricular tachycardia. The patient 1 s blood 
press ure generally was maintained in the range of 100-110 systolic. She was placed on 
kan amycin and col istimethate. Urine output the first 24 hours was 2400 ml. Despite 
the return of her blood pressure and the administration of large doses of adrenocortic ' l 
steroids, she r equired increasing amounts of Levophed to maintain her blood pressure and 
by  was requiring 20 ampoules of Levophed. She apparently vomited dark blood and 
died 30 hours after admission. 

Comment: This patient received both large doses of adrenocorti cc l steroids and 
vasopressor agents as well as appropriate antibiotics, but failed to respond. She 
fa i I ed to demonstrate increasing sensitivity to vasopressor agents as a resu It of 
glucocorticoid therapy. 
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Table I 

ETIOLOGIC CLASSIFICATION OF SHOCK 

I • HYPOVOLEMIA 
Hemorrhage, dehydration, l:::>ss of pr:::>tein 

2. CARD IAC FAILURE 
Myocardial infarction, cardiac dysrhythmia 

3. HYPERSENS ITIVITY 
Anaphylaxis, reaction to drugs 

4. BACTEREMIA 
Bacterial toxins (endoto~in) 

5. NEUROGENIC 
Vasomotor paralysis, spinal shock, ganglionic 

blockade 

6. IMPEDIMENT TO BLOOD FLOW 
Pulmonary embolism, dissecting ane urysm 

7. ENDOCRINE FAILURE 
Adrenal cortex, adren a l medullary hormones 

Table 2 

GRAM-NEGATIVE ROD BACTEREMIA - PMH 
(Age-Morta I ity) 

Age (yrs.) 0-5 6-15 16-35 36-55 56-75 > 75 
"'-...: 

Males 13 I 3 3 12 12 
Females 7 0 16 I I 17 5 

Tota I 20 I 19 14 29 17 
Shock 0 6 7 18 6 
Mortality (%) 15 100 21 36 69 71 

Mort a I i ty - Age 16-55 years - 26% > 55 years - 7Wo p < 

Males 55% Females 39% N.S.S. 

Total (%) 

44 
56 

100 
46 
45 

0.001 
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Table 3 

GRAM-NEGAT IVE ROD BACTEREM IA - PMH 
(Shock) 

Seve rit y I 80-89 70-79 50-69 :::__sQ 
Number 20 5 7 6 
Died 12 4 6 6 

Mart a I i ty (%) 60 89 p 0.05 

Durat i on (hrs.) ~ 12-2L± 25-36 37-48 
Number 13 9 0 3 

Mort a I i ty (%) 77 50 
N. S.S. 

Tab I e 4 

GRAM NEGATIVE ROD BACTEREM IA - PMH 
( S ite a nd Sou rce of Inf ec t ion) 

S i te of prima ry infecti on Mort a I i t y 
, Uri nary t r act infe cti on 39% 44% 
Ot her sites 50% 

Tota I - - -
38 
71f/o 

> 48 
II 

73 

Source of acquisition Shock Mort a I i t y 
Hospita l- acquired 45% 47% 55% 
Non-hosp ita I 

Feve r 
%patients 

01 iguri a 
#patients 
% mor t a I i ty 

WBC ( I 000 Is ) 
%pat ients 

co~ (mEg/L) 
o pa ti ents 
mor t a l i t y-

acquired 25% 38% 

Tab le 5 

GRAM-NEGAT IVE ROD BACTEREM IA- PMH 
(CI i nica l and Laboratory Features ) 

< 99° 99- 101 ° 101-103° > 4~3 0 
I I 19 24 

20-200 ccLd ay: < 20 cciday: 
14 4 
79 75 

< 5 5- 15 15-25 ~ 
lb 58 18 8 
< 10 10-15 15-20 20-28 

10 18 24 42 
pa tients > 55 yrs. without acidosis 45% 

W i t h a C i d OS i S 84% 

p 

> 28 
7 

p < 0.05 

0.05 
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Table 6 

GRAM-NEGATIVE ROD BACTEREM IA- PMH 
( Bacteria l Spec ies) 

Pa t ie nt s in Shock 
Pure cu lt ure 28 
Mixed - Gm- and Gm - 7 

Gm - a nd Gm+ 2 

Bacterial Species 
E. co I i 
A. ae r ogenes 
Pseud omon as sp. 
Pr oteus sp. 
Other s 

Tab le 7 

19 
I I 

5 
4 
6 

GRAM NE GATI VE ROD BACTEREMIA- PMH 
(Therapy) 

An ti biotics 
Entire Group 

Num ber of 
Patients 

65 

Mortality 

"Appropriate" an tibi ot i cs 
"Inappr opr i a te" a ntibi oti cs 

Pa tients in Shock 
"Appropr i a te" antibi oti cs 
"Inapprop riate" a ntib iotics 

35 

26 
12 

Tab le 8 

(%) 
42 
63 p < 0.02 

62 
67 

GRAM-NEGATIVE ROD BACTEREM IA - PMH 
(In Vitr o Ant ibiotic Sensiti v ities) 

Antibioti c Agen t 

Pen i c i I I i n G 
Tetracyc line 
St rept omycin 
Chlor amphenico l 
Ka namyc i n 
Co l isti metha te 

% "Sensitive" 
in vitro ( 93) 

I 

54 
61 
8 1 
89 
87 



Adrenocortical Ster o ids 

Steroids 
No steroids 

Vasopressor Agents 

Vasopressors 
No vasopressor 
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Table 9 

GRAM-NEGATIVE ROD BACTEREMIA - PMH 
(Therapy) 

Entire Series Shock Series 
No . pts. Mort a I i ty 

(%) 
No. pts. Mort a I i ty 

(%) 

18 67 15 87 
82 38 22 63 

p < 0.05 N.S.S. 

23 78 
77 35 15 60 

Table 10 

GLUCOCORT ICOIDS IN THERAPY OF SHOCK ASSOCIATED WITH 
GRAM-NEGATIVE ROD BACTEREMIA 

Author None 
No. pts. Morta I ity 

(%) 

McCabe 108 26 

Wei I 84 

Reddin and Spink 

PMH - 63-64 22 

Total 51 

* mg./day 

Low Dosage (< 300) * High Dosage (> 300)* 
No. pts. Mortality No. pts. Mortality 

(%) (%) 

** 40 63 

55 85 ** 30 57 

25 72 ** 7 27 

3 66 12 83 

123 75 49 59 

N. S.S. 

**Differences statistically significant at p ~ 0.05 
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Figure I 

PATHOGENESIS OF SHOCK ASSOCIATED WITH 
GRAM-NEGATIVE ROD BACTEREMIA - HYPOTHESIS 

Bacteria I 
~ 

Products (Endotoxin) 
~ 

Non-Specific Activity Specific Immunologic Activity 
(proteolytic) 

Release Humoral Agents, C'~ 

*Histamine 
*Epinephrine 
Norepinephrine 
Serotonin 
Bradykinin 

-1, 
Hemodynamic Changes(~ blood flow) 

(Ag - Ab - C1 ) 

, [orce of cardiac contraction - (?) j 
Effective circulating blood volume- normal except peritonitis 
Peripheral resistance- TPR t (?), organ and species± 

i 1 Intravascular aggregation or clotting 

Inadequate oxygenation (oxygen debt, excess lactate) 

l 
Cellular membrane changes ( lysozomes - enzyme release) 

1 
Refractory changes 
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ADRENERGIC ACTI ONS (VASCULAR) OF SYMPATHOMIMETIC .AGENTS 
(Schematization) 

a and ~ 

levophed 

Ne osynephr i'he 

I 
Angiotensin X 

Constriction 
of aort a 

Vascular reactions of normal man: 

a receptors- 't'BP , ..).pulse 

~ receptors - J, BP, tpulse 

Wyamine 

a 
blocka de 

Dibenzyl ine 

~ b lockade ) 
/Netha lide 

X Sptna l 
transection 

-Adapted from Wei I 
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