
MED ICAL GRAND ROUNDS 

Pa r kl and Memor i a l Hosp ita l 
October 25 , 1962 

Compli ca t i ons o f Ant ibact erial Therap y 

Ine ffective Drug 
A· ,. ,affective by vir t •J e of inc orrec t c l i n icobacteriologica l diagnosis (Cases =1/=1 and =1/=2) 
B· Ineffective by virtue of ir regula r abs orp t i on , f a ilure of ac tiva tion or inactivation 

1. Fura ltadone- irregu l ar absorption (4- 6) 
2. Mandel amine - failure of acti vation (7) 
3· Methicillin- inacti vation .(Tab l e 1) 

Biological Comp l ications - particularly in associ a ti on with broad-spectrum antibiotics, 
' steroids and/or antitumor agen t s 

A. Alterations of bacter i a l flora 
1. Overgrowth of resist ant organisms (Case #=3) (8- 11) 

a. 11 Uti I i zation" of vitamins by organisms ( 12, 13) 
2. (?)Loss of bacterial function (14-20) 

B. Suppression of antigenic stimulus with susceptibility to reinfection (21) 

]
. Pharmaco I og i ca I Comp I i cations · 

A. Principles- idiosyncrasy and/or toxicity to both ac tive drug as ~ell as i("lactiv.e or 
trace compon ,;r, ·~ s 

I . Rate and route of metaboli sm 
a. Restriction by renal insuff i ciency (Table 2) (22) 
b. Restric t ion by hepatic insufficiency (23 - 26) 
c. Restriction by immaturity (renal, hepatic, etc.) (27-34) 

2. Detection of hypersensit iv ity 
B. Clinica l applications- a ll drugs hav e some toxi c ity or produce hypersensitivity. 

Considerations bas ~c d upon under l yi ng i llness and ot her avai !able drugs. 
I . Effective drugs with out r eas onable alternative agents 

a. Amphotericin B - nephrot ox icity, nephroca lcinos is, anemia, hypokalemia, 
decreased urine 17-0H (?), adrena l insu ff iciency (35) 

b . Penici II in G- hyp,sensitivity, Na+ or K+ i n heart failure or renal insuffi-
cieQcy (36,37) 

c. Streptomycin - ototox icity, neuromuscu I ar effects, eos i noph iIi a (38-40) 
d. Tetracycline- gastrointestinal, provocat ion of "lupus" (41,42) 
e. Ch loramphen i co l - hematolog i c, 11 Grey syndrome" (Cases =1/=1-+, 5) (43-49) 
f. Colistin- pares t hesias, nephrotox icity (50) 
g. Kanamycin - ot otoxicity, nephrotox i c ity, neuromus cular effects (anesthesia, 

myasthenia gravis) (5 1-54) 
h. (?) Novobiocin- skin eruptions, leucopenia, "jaundice" (Cases =1/=1, 6) (55,

1
5p) 

1. Erythromycin - other than propiony l ester Iaury I su lfate · 
j . Vancomycin - fever, phlebit i s, ototox icity (57,58) 
k. Methici II in - fever, eos i nophi I ia, (?) rena I, hem::~tologic (Case =1/=6) (59,60) 

2 . Effective drugs, bu t other equa I I y effective I ess toxic agents ava i I ab·l·e 
a. Erythromycin, propiony l est er Iaury! sulf ~ te ( llosone) -hepatic, eosinophi I ia 

( 61 ,62 ) 
b. Triacety l oleandomycin (Signemyc i n, Cyc l amycin, TAO) - hepatic, eosinophi I ia 

( 63) 
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c . Demet hyl ch lortetr-acycline (Dec lomycin)- photosens irivity (64-66) 
d. Ri s t ocet in (Spontin) - hemato logic (67) 
e. ( ?) Bacitr-ecin - nep hr-otoxic (68) 
f . Su l famethoxypyr-id az ine (Kynex, Medice l ) - er-ythema mu l tifor-me, myocar-d i ti s, 

hemato log ic (Case #7) (69-71) 
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TABLE I 

Maximum Time Period Various Concentrations of Methici I I in -
Intravenous Solution Mixtures Should Be Used or Allowed To 

Stand at 25°C (Loss of potency less than 20%) 

Uti I ity Time (hours) 

2 mg/ml (I gm/500 ml) 10 mg/ml (5 gm/500 ml) 

5% D/s 2 8 
5% D/W 2 8 
M/6 Lactate 4 12 
Darrow's Solution 4 12 
lo% D/W 2 4 
Norma I Sa I i ne 4 8 
Lactate Ringer's 4 12 

TABLE I I 

Antibiotics in Patients With Rena l Disease 

Antibiotic 

Pen i c i I I i n G 
Streptomycin 

~ytetracyc I i ne 
ChI oramphen i co I* 
act i ve 

--~comyc in 

*Metabolic effect 
active drug 

of 

% Recovered 
in Urine 

30-40 

Renal Clearance 

69fo CcR 

in vivo inactivat ed drug is ---

Half-Life (hours) 
Normal Anuric 

6 

unknown, may be as toxic as 

Dosage in Cases 
With Azotemia 

-IOh 
gm 

normal, but 
inactive retained 

norma I 

decrease 
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cASE #I :   Post-partu.m sta h . 
clinicobacter iologica l correlation 

I • 
neuman 1a 

' · •1• ·.!.Crt 
'¥·-~---

Present Illness: The patient is a 24-year-old  housewife, adm itted on /59 
for a seemingly uncomplicated delivery of a ful l-term chi ld, her fifth. During this period 
she remained afeb r i I e. At discharge the baby was colonized with 80/8 1 staphylococc i. 

On 59 while in   the patient had an acute asthmatic attack which was 
associated with a non-productive cough. On  she developed ch i lis, fever and maluise. 
fhe following day ( /59), she came to the emergency room where she was found to have a 
temperature of 101.8° and rales in the right ax ill a. Chest x- ray revealed evidence of pneu­
monitis in the right upper l obe. She was begun on tetracycline 1.0 gm. daily. Two days 
later, she developed a productive cough and right p l eur itic chest pain, still associated 
with chills and fev er . 

Past Hi story: The patient had seasonal asthma sin ce the age of 4 years. In addition, 
she had supe rimposed pneumonitis age 14 and 22. At age 22 s he was hospitalized with bron­
chopneumoni a of undetermined etiology. The patient was a llergic to penicillin. 

Physical Exam ination : (She r eturned to the chest cli nic on /59 and was referred 
to the hospital.) Temp erature 102.2° , blood pressure 110/70, pulse 96, respirations 30. 
The patient appeared quite toxic but was not cyanotic . Teeth were in very poor repair. 
Over the right upper lobe there was noted in crease in foca l fremitus, minimal dullness and 
inspiratory and expiratory wheezes. There was no c l ubbing. There were no staphylococcal 
lesions on the sk in. 

Accessory - c linical Findings: WBC 14,400 with 83% polys. Hemoglobin I 1.6 gm.%. Skin 
tests including PPD- 2, histoplasmin and coccidioidin negative. Sp utum smear showed a pre­
dominance of gram-pos iti ve cocc i. Cultures on this showed coagu lase-pos itive staphylococci, 
ph~ ge type 80/8 1, resistant to penici II in and t etra cyc line. Sensitive to erythromycin, 
ch l or amphen ico l, kanamycin, novobiocin, bacitracin, strep tomy c in and vancomycin. Other 
blood chemistries includ ed a normal BUN (5 mg.%). 

Course in Hospital: Th e patient was initially placed on chlorarrphenicol and erythro­
mycin . The following day this was changed to chloramphenicol 1.0 gm. daily and novobiocin 
2.0 gm. daily. This was con tin ued for an add itional 4 days, during which time her tempera­
~u r e ranged I 0 I o and I 04 o. On the 4th hosp it a I day ( /59) she was begun on vancomycin 
1n a dose of 2.0 gm. in 1000 cc . 5% dextrose and water, wh i ch was administered intravenously 
~era 16-hour per i od. With each daily administration of this, the patient had frank shak­
Ing chi li s . The material was discontinued after 6 days ( /59 ) because of bilateral 
:hrombop hlebiti s. During the period of vancomyc in administration, her temperature varied be-
1Ween 101 ° and 103°. She became afebrile by /59 (2 days after va ncomycin discontinued). 
She was then pI aced on kanamycin 2 gm. daily and chI oramphen i co I I gm. da i I y, which were con­
~~ nu ed through the 24th hospita l day ( /59). At this time, the kanamycin was discon-
11nued and novobiocin re-instituted. Within 24 hours the patient developed a maculopapular 
~uption and this was discontinued. She was then maintained on chloramphenicol unti I her 
~ ischarge on /59. At the time o f discharge, she was placed on triacetyloleandomycin 
._9rn. daily, to be continued for two weeks. Blood cultures obtained during her hospital iza-
~ 1on were steri le. Th e patient was seen in follow-up on /60, at which time she had no 
Yrnptoms. 
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The patient wa s a 60-year-o ld  female admitted on /57 with the chief com-
1aint of an ul cer on the right leg for one year . Bilateral venous var icosities were noted 

~ n 1947. By 1950, she developed bi lat era l pretibia l ulceration a nd a saphenous ligation was 
~erformed. She had had continued difficulty unti I the present admission. 

There wa s a past history of conges ti ve fai lu re for which she had been digitalized in 

1970 and had remained asymptomatic. Also, history of dysur ia, frequency and occasional 
~ckaches was obtained. 

On physical examination card iac enlargement and b il a tera l stasic ulceration of the legs 
were noted. Admission l.hema t ologic studies and urinalysis wer e unremarkable, except for oc­
~sional WBC in the urine sediment. 

The patient was placed on Gantrisin (4.0 gm. qd) on /57. On /57 the patient 
developed fever which rose step-wise to lev e ls of 10 1- 102° F. and was spiking in course, 
and noted arthralgias in e lbows, wri s ts and pain on movement of the neck. By 7/26/57, the 
elbows were warm, swollen and showed evidence of fluid. At th is time the Gantrisin was 
stopped. On the evening of /57 the patient became hypotens ive (BP 95/55), was noted to 
be oliguric. A blood culture obtained /57 grew Kl ebs ie lla neumoniae from one flask and 
Escherichia .f.QJJ. from the other . Duri~ the nine- day per iod from   57 to /57, 4+ 
albuminuria had appeared and the BUN had risen from I I to 64 mg.%. Vigorous therapy consist­
ing of neomycin, levoph ed, oxygen by IPP B, correction of electrolyte imbalance was insti­
tuted; however, _ the patient died on /57. pathologic diagnosis: Acute interstitial non­
suppurative nephritis and acute interstiti a l myocarditis. 

CASE #3:  Acute lymphocy ti c l eukemia treated with steroids and anti­
biotics complicated by pseudomonas lun g abscess, bacterem ia and acute disseminated monf-
1 ias is 

Present Illness: The patiet.lt was a 71-year- old  male admitted /59 with an i 11-
ness characterized, by scatt ered paresthesias, genera li zed weakness and easy fatiguabi I ity 
for 6 weeks. 

Physical Examination: BP 160/80 , pulse 96, · respira tions 18, temperature 99°. Th El! pa ­
tient was a chronically iII app earing ma n. The examina t ion reveal ed no generali Zed lymph­
adenopathy and the I iv er and spleen were not p~pabl e. Neurologic examination wa s normal 
except for decreased position sense in the toes. 

Accessory Clinical Findings: Hem og lob in 5. I gm.%, WBC 8,550 with 92% mature lympho­
cy t es and 8% polys . Bone marrow revea led 9 . 7% blasts, 89% lymphs and I .3% erythroid ele­
~nt s. Bleeding studies normal except for poor c lot re trac tion . 

Course in Hospit a l: The pat ient was started on 30-40 mg. of prednisone daily on hi s 
3rd hospital day and rece ived this throughout his 31-day hos pital course. From the 21st 
through the 28th hospi t a l days, he received amethoptrih e 5 mg. daily . Anemia , leucopenia 
and thrombocytopenia wer e progressive. On the 16th hospital day the patient had tempera ­
t~re elevation to 101° associated with a left lower lobe infiltrate and increased sputum 
Prod uct ion. Therapy was initiated with kana myc in and 10 mi I I ion units penici I I in daily. 
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On thi s he became afebri le. With the pu lmonary inf i lt rate, hyperg ly cemia and glycosuria ap­
peared. On the 28th day, 2 days a fter an tibi ot ics, temp erature recurred and an x-ray re­
vea I ed right upper I obe i nf i I trate with probab I e abs cess. B I ood cu I ture and sputum cuI ture 
grew Pseudomonas aerug inosa. Th e pa ti en t was again sta rt ed on kanamycin and tetracycline 
without any improvem ent. Labor atory s tudies on the 28th hosp ita l day rev ea led hemoglobin 
4. 3, white count 1,500, platelet s 4 ,000, fasting b lood sugar 400, and BUN 17 gm.% . 

Postmor tem Exam: Acute subleukemic lymphocytic leukem ia , extens ive bilateral diffuse 
consolidation with mu ltipl e absces ses characterized by large numbers of bacteria but no PMNs. 
Enterocolitis due to moni I ia and multiple r ena l abscesses due to moni I ia. 

CASE #4: . Sick le ce l l (SS) d isea s e with Salmonella typhosa osteomyelitis 
_complicated by anemia and granu locytopenia 

Present I I !ness: Thi s 4-y ear- old  boy was admitted on /61 following an 
injury to his right knee. A diagnos is of sickle eel I crisis was made. Findings included 
t emp era ture 101° r ectally, a swo ll en, warm and tender right knee. Hemoglobin 9.0 gm.%, WBC 
25,600 with 76% polys. The pati ent left before the rapy cou ld be rendered; however, here­
turned on . F i I ms of the knee, femur and tibia were t aken and revea I ed no abnorma I i­
ties. 

On the afternoon of /6 1, he began compl.ain ing 
fol lowing day the elbow became hot, swollen and tend er. 
mission on /62, at which time he had a temperat ure of 
admission and a grade 2-3 systolic precordial murmur was 
finding. 

of pain in the right elbow. The 
Fam i ly presented the chi I d for ad~ 

105.4°. The arm was unchanged on 
the only other pertinent physical 

Access ory Cl inical Findings: Hem og lobin 6.0 gm .% with a positive sickle eel I prep and 
subsequent ly SS hemoglobin. 6 nucleat ed RBC/100 and I .6% mticulocytes. WBC 18,400 with 56% 
segs. 

Hospital Course: The x- r ay f inding s of the right humerus a nd left 8th rib were ini­
tially thought most compatible with bon e infarction and changes secondary to sickle cell 
di sease . He continued to spike temperatures daily in the r ang e of 102°. On /62, fluid 
Was aspirated from the periostea l area in the right hu merus which grew out a Ci sa lmonel Ia 
(Sa lmonella typhosa). At that point , he was begun on chlor amphenicol I gm. daily (50 mg./ 
kg.). His fever pers isted; bone pain did not resolve , and by  his reticulocyte count 
had dropped from 5.afo to 0.6% associated with a hemogl ob in fa ll to 4.0 gm.%. The chloram­
Phenicol was discontinued and tetracyc lin e begun. Spec ifi c laboratory studies are detailed 
in the ta ble: 
----------------------------------------------------------------- ---------------------------
Date             
---------- ----- ---- ---- ---- --- ------ ---- ----- ---- --- ---- ----
Hgb. 6.0 5.3 6. 3 7. I 7.2 
Ret i cs 11.6 8. I 6. 5 3.6 
WBc 26.9 15.2 13.0 11 .8 14 .5 
% PMN 77 73 59 56 58 

7. 0 6.4 
7.2 9.7 
17 .5 14.7 
52 

' 
49 

Chloramphenicol 
50 mg/kg . 

5.5 5.7 
5 . 0 2 .8 
4 .8 10.8 

67 43 

4.0 
0.6 
8. I 
19 

3.7 
I. I 

15.2 
39 

I 
Discontinued 

8.7 
5.4 

15.9 
45 
I 

Tx 

1. Subsequent therapy inc lud ed co l istin and t e tracycline and subsequent ly ampici II in, and 
1li aJ incision and drainage of rib lesi ons . The patient was discharged on 7/21/62. 

l 

' 

l 
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cASE #5:    

The patient is a 51-year-old  female who was admitted on /62 with weakness, 
scleral icterus and dark urine. 

Past History: The patient consumed considerable alcohol in the form of whiskey, vodka 
and other beverages. 

Physical Examination: The patient was rather well-developed and reasonably well­
nourished with obvious icterus. The skin showed virtually no spider angiomata. There was 
no ascites. The I iver was down 5 fingerbreadths and was firm and slightly tender. The 
spleen was not palpable. 

Accessory Clinical Findings: Hemoglobin 10. 9 gm.%, WBC 23,000 with 86% PMNs. Urin­
alys is revealed 4+ bi I irubin. Serology non-reactive. Total proteins 7.3 gm.% with 2.5 
gm.% albumin. SGOT 242, bi I irubin 194 mg.% total with 10. I mg.% direct. Ceph floc 2+/3+, 
thymo l turbidity 8.7, alkal in ephosphatase 7.2 and prothrombin concentration 5o% of control. 

Course in Hospital: Management was direct ed primarily at her I iver disease. During 
the course of evaluation she was shown to have definite bacterial casts in the urhe despite 
lack of urinary symptoms and negative uri~yses in the routine laboratory. A catheterized 
ur in e specimen revealed Proteus mirabi I is and Aerobacter aerogenes, 150,000 organisms/mi. 
The Proteus mirabi I is was sensitive to 10 ~g/ml. chloramphenicol and 5 ~g/ml. kanamycin; the 
Aerobacter aerogenes was not inhibited by 20 ~g/ml. chloramphenicol, but was inhibited by 5 
~g/ml. kanamycin. On /62 she was begun on kanamycin 0.5 gm. daily and chloramphenicol 
1.5 gm. daily.~ Following vitamin K therapy, a I iver biopsy was performed which revealed 
fatty metamorphosis and portal cirrhosis. A progressive decrease in hemoglobin occurred and 
the chloramphenicol was discontinued on /62 and the· kanamycin on /62. Bone marrow was 
performed on /62 which revealed gen eralized hypoplasia most severe in the erythroid 
ser ies. There were scattered basoph i I ic normoblasts, most of which had large cytoplasmic 
vacuoles. The granulocytic and megakaryocytic series seemed normal. Repeat bone marrow on 

/62 revealed marked hyperc e l lula rity. No res idual va cuo! ization of erythrocytes was 
noted. On /62, serum iron 120 ~g .. % with total iron-binding capacity 178 ~g.%. During 
the interval of chloramphenicol therapy fo ur stool guaiac determinations were negative and 
one showed 1+. The course of her hematologic values is recorded in the table: 

Date             

Hgb 10.9 7.9 8 . 7 6.8 6.7 5. I 4.9 8.4 
Ret i cs 5.2 0.3 
Wee 23.0 9.8 14.1 20.7 14. 2 10 . 0 9.1 3.5 3.9 3.2 
% PMN 86 81 86 92 85 68 68 65 
Platelets 425 162 32.5 
St oo 1 I+ 0 0 I+ 0 
guaiac I I 

Chloramphenicol I .5 gm . DC Tx 
Kanamycin 0.5 gm. DC 

The patient was finally dis charged on /62 and has failed to keep her subsequent 
Cl inic appointments. 

8. I 
2.0 
6.0 

46 
480 

0 
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cASE #6: . Staphylococca l bacteremia treated with mul tipl e drug s 
Tncluding met hici II in. Probab le leucopen ia and neutropeni a secondary to methici I I in -

Th is 54-year-o ld  ma le was admit t ed for the t hi r d time on /62 with a 4- yea r his ­
torY of exfo l iative dermatitis, fo r which he was receiving 20-40 mg. of predni s olon e da ily. 
rwo weeks pr i or to adm ission he devel op ed pustu la r lesions on the scrotum an d lowe r ext remi­
tY· These were treated in th e emergency room with debridement and soaks ; however , he became 
worse and began to note some orthopnea. On t he ni ght of admission he bega n to t a lk in coher­
ent ly and was broug ht again to th e eme r gen cy room. 

Ph ysica l Exa mination: The pat ient we.s a d isorient ed, ac ute ly i ll white ma l e wi t h Cush­
ingo id facies. Blood pressure 140/84 , pu lse 148, respira tions 44, t emperature 103 ° . The 
chest revea led b il a tera l ra l es . The heart was not r emar kab le. Th e abdomen was protuberant 
and a f lui d wave was present. Ther e were pustu lar lesions on the scrotum. Th e right leg 
~s red, hot an d edema t ous, with pustu lar lesi ons on t he toe . Neur o logic exam ination was 
norma l except f or the gross disori ent~i on. 

Accessory C l inica l Findings: Hemog lobin 14.6, WBC 15 ,000 wi t h 9LJ% po lys . Urina lysis: I+ 
alb umin, 9-20 WBC. BUN 39 mg.%, sugar 124 mg.%. C02 24, Cl 80, Na 126, K 3.5. Lumbar punc­
ture revea l ed 299 WBC with 95% po lys. Urine cu l ture gr ew 300,000 coagulase- positive staphy­
lococci per mi . Sp ina l f luid cu l ture was positive. Two b lood cu lt ur es obta .ined on /62 
revea led > 1000 co lonies of s t aph yl ococci per ml . Two additi ona l b lood cultures on /62 
also contain ed coag ul ase-posi t ive s t aphy lococci in la rge numbers . Th e organism wa s resist­
ant lD. vitro to> 20 f..L g/m l . penici II in, streptomyci n an d tetracyc l ine. Sensit ive to 1.25 
~g/m l . er ythromycin, 5 f..L g/m l . novobioc in, 5 f..L g/m l . kanamycin, 5 f..Lg/ml. ch loramphenico l and 
5 f.!.g/m I . vancomycin. 

' 
Course in Hospita l : On the n ight of admissi on the pa tient was di gi t a l iz ed and a tra che­

ostomy per forme d . The subcutaneous abs cesses in the left thig h were opened, as were those 
on _the right. The patien t was started on methici II in and penici II in G. On , he again 
became restless an d d isor iented . It was felt that he was havi ng sep ti c pulmonary emboli, so 
the r ight common femora l artery was I igated under loca l an esthesia a nd an a bscess ct th e 
ri ght saphen ous vein was incised an d drained. At this time he was begun on vancomycin . The 
patient gradua ll y improved . Meth ici ll in was d iscontin ued on /62 because of apparent de­
Ve lopment o f l eucopenia and neutropenia. The patient was subsequent ly begun on novobiocin 
and developed a s k in erupt ion. He was discharged on 62. 

Date            

Hgb 14 .6 10.6* 9 . 0 9 . 8* 8.6 9.5 7 .6* 9.3 9 . 7 9. 5 9 .2 
wsc 15. I 17.4 13 . I 7.8 3. 7 3.5 2. 5 3.7 3.3 5 .7 11.3 
% PMN 94 9 1 9 1 96 81 5 1 38 53 60 62 62 
% Eos I I I 2 2 
~e/T I BC 35/169 
8lJN 39 135 50 25 29 30 25 

I 
Methici ll in 4 .0 gm. 
Pen G 15 m i I I i on un i ts I 
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multi f orme exudativum Stevens-J ohnson s 

niS 21-year-old  was adm i t ted on 58 with an acute skin disease of 4 
f, durati on o 

18ven days pr i or to admiss i on she sough t medi ca l at tent i on because her urine looked 
~ 10w" and there was slight dysur ia. She was diagnosed as having a kidney infection and 
trea ted with s ulfamethox ypyrid i zine 0.5 gm . dai ly for 7 days. Four days ago she noted 
;tis an d reddish papules ov er the arms an d legs, which rapi dly spread to involve the 
re bodyo The pap u l ar les ions became ves i cu l a r . Three days before admission she noted 
on the eyelids and mou t h. 

phys ica l Examination ~ The pat i ent was a young whi te fema le in acute distress. There 
. a generalized bullous erupti on most marked over t he face and upper cheeks. These· were 
~~ers a l in distribution, invo lving the palms and so l es. A ll of the mucous membranes in­
.oi ng the conjunctivae, nasa l mucosa, tongue, l abia and vagina were involved. 

Access or y Clinical Findings~ Hemoglobin 12 .4, WBC 9,700 -with 91% polys. Urinalysis re­
.,led 20- 25 white eels, though none on ca th specimen. Serology npn-reactive. BUN 13 mg.%. 

course i n Hosp ita I: 
;line o She prompt I y 

/58 o 

The pati ent wa s treated with intravenous hydrocortisone and tetra­
became afebri le an d the skin gradua lly improved. She was discharged 




