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During the final period between December 1, 1968 and March 31,.1970,

ourvfesearch program under contract number DA-49-193-MD-2094 has been

concerned with the following clinical and laboratory studies in burn

.

PO R Ly
I. Further investigations of the nature and significance of the
dynamic bacterial flora of major burns;
II. = Investigation of the nature, frequency, and significance of
the anaerobic non-sporulating bacteria in sepsis occurring in
burn patients and their relationship to synergism in poly-

microbic irfections,

" IIL. © Clinical evaluation of Pseudomonas Vaccine;

IV. .. Gnotobilotic studies of the response and course of standard
burn wounds

V. . Studies on the effectiveness of early excisicn on morbidity
and mortality of buru patients,

VI.. . Studies in experiﬁental animals of the nature and causes of

Curlings' ulcer in the post burn period}

VII. ~ Continuing clinical and laboratory studies of all patients

treated on University of Cincinnati Burn Unit; gt

VIIIl'?Publications.
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I. The Nature and Significance of the Changing Bacterial Flora in Servere

Burns.

A. Changes in the microbial flora of burn wounds.

Since the annual report of December, 1988, an additional 72 patiencs.
have been admitted to the Burn Unit of the Cinéinnati General Hospital
and have been monitored bacteriologically as an intergral part of our
continuing studies on the dynamics of burn wound infections.

As indicated in Table I, Staphylococcus aureus continues to colonize

the burn wqund with greater frequency than any other organism (see also
Annual Report, Dec. 1968), with incidences of 62% for 1968 and 58% dur~
ing the fi£st half of 1969. There appears to be a trend, however, to-
ward a decrease in the incidence wés 837%. This is born out by a
relative decrease in thc incidence of septicemia in burn patients caused

by the hemolyiic Staphylococcus aureus as compared to the gram-negative

bacilli during the past five years. It is of particular interest to note

the contiaued disapperance of Staphylococcus aureus UC-18 which had been

such a signigicant agent of nosocomial infections at this and other hos-
pitals iu various parts of the world prior to 1967. This strain has re-
appeared, however, in burn wounds of patients housed in the Shriﬁers Burns
Institute during the past year, with an incidence if 14%. The reasons for
“he complete disappearance of the UC-18 Staphylococcus from wounds at thé
Cincinnati General Hospital Burn Unit and the current reappearance at

the Shriners Institute are not understood, but there is suggestive
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Incidence of recovery of selected organisms from burn wounds.

(Cincinnati General Hospital Burn Unit)

Total number
of patients

S. aureds

S. aureus UC-18
S. aureus.80.81
Ps. aeruginosa

Aerobacter-
Klebsiella

Escherichia sp.
Proteus sp.

Beta Streptococci
"Yeast"

Candida albicans

Candida sp.

MM A RR S W e B Ee BB B

1966

75

62 (83%)
32 (43%)
6 ( 8%)

31 (41%)

41 (55%)
19 (25%)
20 (27%)
6 ( 8%)
23 (31%)
8 (11%)

0

BB 8 e em s me— e - .

84
56 (67%)
3 ¢ 3%)
7 ( 8%)

47 (56%)

44 (52%)
22 (26%)
20 (247%)
7 ( 8%)
0

13 (16%)

13 (16%)

1968

71
44 (62%)
0
4 ( 6%)

36 (51%)

26 (37%)
15 (21%)
13 (18%)
4 (31%)
22 (31%)

16 (23%)

1969
(Jan.-June)

26
15 (58%)
0
0

13 (50%)

9 (35%)
10 (39%)
7 (27%)
1 ( 4%)
4 (15%)

7 (27%)
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Incidence of recovery of selected organisims from burn wounds.

(Shriners Burns Institute) 3-1-69 - 1-3-70

Organisms

Total Patients:

S. aureus

S. aureus UC~-18

S. aureus 80, 81

Ps. aeruginosa
Aerobacter-Klebsiella
Escherichia sp.
Proteus Streptococcl
Beta Streptococci

"Yeasts"

82 (55%)
25 (17%)
0
35 (24%)
31 (21%)
22 (15%)
13 ( 92)
14 ( 9%)

34 (23%)

148 éggﬁg: 50
42 (84%)
24 (48%)
'0
31 (62%)
27 (54%)
20 (40%)
| 13 (26%)
3 (67%)

28 (40%)
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evidence that this is related to the type of tapical'antibacteriai

therapy used.

The incidence of Pseudomonas aeruginosa in infected burn wounds has

remained high, being 517% during 1968 and 50% during the first half of

169 at the Cincinnati General Hosrital Burn Uait. (Tables I, II)

The incidences of other organisms listed such as Escherichia, Aero-

bacter-Klebsiella, Proteus, and B. hemolytic Streptococci have not

varied signigicantly.
Problems bave become increasingly more apparent concerning the ewcr-

gence of Candida albicans and other fungi in infected burn wounds with

incidences of colonization ranging from 167 to 30% (Tables I, II).
Positive.blood cultures containing C. albicans were obtained from 4
patients, all of who expired. The importance of candiduria as an

early manifestation of systemic invasion by Candida sp. bk..s become evi-
denﬁ. The relationship of systemic or topical antibiotic therapy to

the development of invasive infection by Candida albicans has been im-

pressive and soimewhat disturbing, particulariy during gentamicin
tnerapy. When systemic infection or septicemia became evident, tﬁe
therapeutic agent of choice was intravenous amphotericin B. Protential
pathogenicity of yeasts other than s. albicans‘was suggected also by
these data. |

Continuing studies of antibilotic resistance of organisms recovered

from burn wounds.

During the past year, there has been a continuing trend toward de-

creasing resistance of the Staphlicoccus aureus to penicillin,
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tetracycline, and chloramphenicol. The cyclic variation in penicillin

resistance of the Staphylococcus aureds has been most interacting. This

phenomenon was first reported by us (W.A.A.) in 1956 and it has recurred
every 2-4 years. As noted earlier, during 1966, 76% of the cultures of

Staphylococcus aureus recovered from burn wounds were resistant tc peni-

cillin; during the first and second halves_of 1967, L968, and the first»
half of 1969, the per cént of isolates resistant to pencillin were 847,
66%, 11%, 14% and 8%, respectively., (Fig, 1A, IB, IC). This same

trend has been observed to a lesser extent and with less regular cyclic
variatioﬁ with other antibiotics and with other organisms recovered from
the surgical infections cn the General Surgical Services of the University
of Cincinnati Medical Center. Tables III through X indicate the antibiotic
resistance of organisms tested during the latter half of 1968 and 1969.

The factours responsible for these cyclic variations are largely unknown,
but the impqrtance of defining them and evaluating their effects is ob-
vious. The clinical significance of this knowledge in the treatment of
trauma patients with staphylococcal infections is obviously of great im-
portance to us.

Tabie XI shows the wide variety of phage types of Staphylococcus

aureus isiolated from a variety of surgical infections, including burns,

The significance of the changing phage types 1is under further investi-

gation,



SweI3010TW UT S13Ylo ‘SITUN UT UTOBIIEOBRG ¥ UTI[IOTUS4 UO SUCTIBIJUAOUOD OSIQ - ¥
’ P23S21 S$313n3TNO jo 1aqunN ~ I
JURISTSSI S3INJTND JO I2qUNN - ¥
JUB3STSII SIANJIND 30 JUIDAIJ ~ ¥
1 1 1 1 1 1 1 1 1 1 T 1 1 1 1 1 L
] 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 d szTuounaud
o 0 00« 001 0 0 0 0 0 0 0 0 0 0 0 0 % sndooo01dIq
9 9 ° 9 9 9 9 9 9 9 9 9 9 9 9 9 XL
o 0 £ ki 1 4 0 Z o 0 0 1 4 ki 0 1 d (sueptara)
o 0 0'06 [°99 L°91 £°¢¢ 0 £°¢e 0 0 0 L791 £€°€E L'99 O L°91 Z snodooo0idaasg
<1 S1 G1 ST <1 St ST <1 ST 1 ST <1 S1 ST ST ST L
z z 6 1 o z 1 z T 1 0 ¢ I 4 z € q (o71Ua304d)
£°eT €°¢1 0°09 ¢-°¢6 0 £°el L9 €€l L9 L°9 0 0°¢l L9 £°El £€°el 0°0¢ 4 snod0003daaig
04 0s 0§ 0¢ as 0§ 0s 0s 0s 0§ 0§ 0% (419 0S 019 0s L
0 ks St 8% 11 9t S L1 4 € 0 9 4 6 £ 61 ¥ (snddod0193ud)
0 0°8 0°0L 0°96 0727 0°¢¢L 0°01 G°%¢ 0% 09 0 0°21 0% 0°81 0°9 08¢t % snddodo03dailg
011 OIT1 o11 C11 of1rT OT11 ottt oTr1 Ot1T O11 011 01T o1 OoTT o1t 011 L
1 Val (44 0L 91 6L T L 0 (1 0 %9 1 Y¢S ST 1% d Snaine
6°0 (°C1 0°0C 9°¢9 STHT 87 1L 6°0 %9 0 ¢-°q1 0 1°8s 6°0T 1°6% 9°¢l T1°6¢ % snoo0d071ydesg
01 4 ot S 019 S ce S ST ¢ 0o ¢ 01 4 01 4 ¥ "2UOd DsIQ
urT1Totduy UTJAWoaN SUTT240 UT20TqOAON urdfu urladAu  uydeIITORY UTTTIOTUad
-8139] —-o0ay3ifazy -010TYD
. T X >
® 5T
oM
8961 ‘1aquwadaqg 1¢ - AInp 1 o 5 Y
® = o
SANNOM NANE HO¥d QILVIISI SHSINVONO A0 HONVISIST DILOISIINV F- " $
o®E
111 319VL S -
= O
* R

v 1.!.-.--.-.: T YA A -Ju-.-\q)..v.rnr WA
v.w.w&mw«.n. DEU ..%RK A \u A S PRI

\ ~

5y AA...U- oAl P W - . e §
EERNY - KXIOCNRE] DRGhabbr] (cer kv ers  Arasy 35




P93s21 21n3{nd jo 1aquny -
ILEISTSAL 3INITND JO Iaquny - y
JURISTSAT SIANITND JO JuDIA3g - ¥
. urtydeisoag - *oxg +
, UrTTIoYdess - °o3g 4+
SMe13010Fm UT SI9Y3IO0 ‘sITun uj UIoBIITORY 3 UTTTIOTUSd JO SUOTIBIFUSIUOD OSTJ x
0 0 I 1 T 1 1 T T 1 1 0 1 1 L
0 0 0 0 0 0 1 0 0 ] Q 4 aeTuoumsud
0 0 0 0 0 0 001 0 0 0 0 % snao0d07d1(q
Z Z 9 9 9 9 9 9 9 4 S 0 9 9 h
1 1 g Vi S b T 4 S 0 0 3 S y (suepraya)
0°0¢ 0°05 0°0% L°99 %°¢g £°99 [°91 €€ v°gg 0 0 v €8 VAR S} % $ndo00031daa3g
L L ST G ST ST ST ST <1 9 €T S ST ST h
0 z 01 A S € T 8 9T T Y S 9 S ¥ (o1usstid
0 9°§C L°99 0°08 (L°9T 00z 9 €'t €°¢6 L°9T 8°0¢ o001 ooy €°¢¢ % snodo203dailg
Sl (3 619 0¢S 0s 0S 0¢S 0S 0¢ 91 by 9¢ 0¢ 0¢ h
L 8 . Yy 9% LY Y S 0t 8y K (A4 1 Y4 6% 6% b (snad000193u3)
L°9% €°¢¢6 0°06 0°Z6 0°%6 0°88 0°01 0°09 0°96 0°6¢ 6°%% 2°96 0°86 0°86 4 mzuuoooumwuum.
9¢ 9¢ 017 011 011 011 011 01T 011 19 L6 ¢ ott oTt h
0 S 1L 9/ 61 1 4 <9 €L 0 0 1 € 1 q sfaane
0 6°¢T 9°%9 1°69 ¢€£°/1 6°0 8°1 1°6S %°99 0 0 VANA L2 6°0 Z  Sndooo0T4yde3ag
0ot S 01 4 1 4 o€ (1]9 S o€ 01 4 1 < ¥ °2U0d JSTQ
ursfueiqry, uroku UTTTID uyo urt UTJAWBUBY - - —UFOJWEIUSH  +°0ag +°938
-o3daaag JBeN  -0duyl -39)
EEEY
8961 ‘1oquedaq ¢ - AInp T Mm.m o
‘ Bt
SANNOM N9 WO¥d qIIVIOsT SWSINAVIY0 40 FINVISISTY DILOIGIINV e n ...L
O
AI 319V S N
e
wﬂ.ﬂ%ﬂ.ﬁﬂ.ﬁ&ﬂﬁuaﬂ..,.,.q..\rxraugﬂ.ﬂ.sr\aﬂgwwﬁé%%ﬁ«!ﬂ.\r O LT




wE.m.HwO.HU.ME Uyl su"Ijealjuaduod IsI(g

, . - ¥
| Paiseal saanlTnd Jo Jaquny - J
JUBISTSOI S9ANIIND JO laquny - Y
JUe3IBEE21 SOAN3IIND JO JUIDII - ¥

11 11 1¢ 1¢ ¢ % 1z 1 [ %4 12 12 1¢ 12 12 1¢ 1¢ 1¢ 12 12 17 XL
1 4 0¢ 91 1¢ ¢ L1 1 o1 12 1 T O I 6T 07z €1 91 1 T | sayoads
1°6 T°81 T°S6 T°9L 001 0°0S 0°18 00T 9°L% 00T 8°% £°99 0 8'% G°0A T°G6 6°19 CT°9L 8'% 1°/LS % Soua3TTEdTY

91 91 9¢ 9¢ 9¢ 6 £t 11 9¢ 9¢ 9¢ 9t 9€ 9¢€ 9¢ 9t 9¢ 9¢  9¢ 9¢ i A
71 71 Vj 1 11 0 4] 1 9 87 ce G S¢ 133 T T 82 €€ 6 T d saoads
$T{R G788 T°TIT 8°CT 9°0€ O 0 1°6 L°9T 8°LL T°L6 T'L6 T'L6 T°L6 8°T 6°8€ 8°LL L°16 N°'ST €°'CE % snajolig
9¢ 9¢ 3y 8y 8% 01 <7 01 8%y 87 8% 8% 87 8% 8% 8%y 8y 8% 8y 8y L
8 L1 01 [4 [4 4] T 1 9¢ 8% 14 € T € T ki 7T 91 S 11 4 eITdFsqoTA
B°0€ %°69 8°92 ¢'% T¢'% O ®'C 0°0T 0°GL 00T 2°% ¢€°'9 1°C £°9 1°C €°'8 T°6C £°C€E€ %°0T 6°C2 % =asjoeqoasy
A4 1C %S AT A 81 Zs %1 19 VAT A V&Y kA %G %S KA %S %S %g %S 1
I 4 16 S 8¢ 91 oY 11 A ¢s 0 0 J 0 LY 8¢ 0 v Gz raYy L wnjeijjue
S°% G6°6 %'%6 €°6 7'0L 6°88 6°9/ 9°RL 9°67 €°96 O 0 0 0 S'IE %°0L O %°L £€°9% €£°96 % wnfIajdeqg
0 0 8T 8¢ 8¢ 61 Lz 9T 8¢ 87 8T 8¢ 8¢ 87 87 8Z 8T 3t 87 82 I
9¢ 97 8¢ &1 ¢ 9T 1 3¢ ¢ H £ £ 1T ¢ 61 ST O £C b saydads
6°C6 6°726 00T €°8L S'T1% 00T 6°2Z% O0OT £°0T 6°L9 £°01 L°OT 0°SL %°96 €°/9 €° 8 C 1°¢8 % seuomopnasq
1 1 1 1 1 0 1 0 1 1 1 i 1 1 1 1 1 1 1 1 R
0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 1 1 ° 94 suedsazonyy
0 0 001 0 0 0 001 001 0 0 0 0 0O o 0 0 001 oo01 % seuowopnasq
VAR Y] cel €EE€T €€T. 85  BIT 86 €ET €1 £ET  €€1 €CY EET E€T €€1 €€1 €€1 €€T €¢I L
14 GY €el L6 €eT 0 0 8¢ Te€T  1€1 1 1C 0 1 Vi 0T 0Ot 14 S SC1 ¥4 esourdniae
8°9G6 00T 001 6°CL 00T O 0 {1, S'86 & 86 8°0 8°ST O 8°C 0°t 5°S7 9 §°C6 0°€ 0°%6 4 __seuowspnmsg
o¢ S 313 ot S 0oe 01 [4 01- ¢ 01 [4 o¢ S 0 6 0t S <= 0t ¢ ¥ "9U0d OS]
urdAweiqiy  ull ufocfweuey  UFOTWEIUDH UFI[IOFCUWY UTSAWAT0) urXA{ui1od uydfwoay our[o4o 3 SERYSH e
-394 -e133L  -010TYY ® s e
nop s
T2 w0
ot T o)
0 W e
8961 12quadaq T¢ - ATInr T SRS
= o
SANNOM NYNE WO¥a QIIVTOSI SWSINVIYU A0 FAINVISISTY OILOIGIINY MM /.mv
o
A F78VL "R

DA -l g Y . s aes R LAt  RRNIE e TS RPURY = SN A N L A A NN Y Y Y Y M T T e A L



SWe130ICTW UT SUOTIBIIUIOUOD I81q -

*
P93593 $a1n3TNd 3Jo zaquay - J,
JUBISTSAI saIny[nd Jo zaquny - g
L] =- N
1 1 ot o1 o1 [4 L L o1 ot ot ot ot 0T o1 ot 0t o1 o1 o1 1
0 0 8 L 8 4 9 L 7 6 4 < 4 € S 8 1 S 0 ¢ Spoid aATiIe3ay
0 0 0°08 0°0L 0°08 COT £°68 00T 0°'0% G°06 0°0Z 0°0S 0°0Z 0°'0f 0°0¢C 0'08 00T 0°0S0 o0 0z % -weln ia3ylp
0 0 1 1 T 0 1 0 T 1 T 1 T T 1 T I T 1 1 1
0 0 0 0 0 I 0 o 0 0 9 o' 0 0 o0 o0 gy dnoag
0 0 0 0 0 00T o 0 0 0 0 0 0 0 0 0 V4 eIUjRY
4] 0 1c 1e | ¥4 Z1 61 ST 1¢ 1¢ 12 1¢ 1¢ 1C 1c 12 ic 12 1z 1T g
61 £ 1 0 V] 1 o1 T2 6T 02 8T 6T ¢ 0 4 1z T 4 q s91dads
ST06 €71 8'% 0 L9 9°[% 001 S°'06 Z2°'Z6 L'S8 $°06 0 0 S'6 001 8'% G'6 % A% 1:2 8 EX
L L 17 Iz 1¢ S S1 ¢ 12 1z 12 1¢ [c 12 12 12 12 12 1¢ 1z 1
m. m. 0 0 o0 0 0 0 K4 41 0 0 0 0 0 0 L L 1 1 ¥ s9129ds
6°C% 6°CZ% 0 0O 0 0 0 0 0°61 2'9L 2 0 0 0 0 0 £°CE €°€C 8°y g'y ¢ BTYOTI3Yyosy
_0¢ S o€ 0t S 0t O0r 2 o1 4 o1 [4 0¢ C 0t S . 0E ¢ ot ¢ ¥ "oU0d 3s1(
utofwziqrp UTT urdduweuey uyotwelusg UTTITo1day  uysiuiyo) uIxXAmAT0g ur2£woa) auT124d [ EERY.
-39% . -BI33] -o0xoTyY)
s b B
QN
® 0o
o8
- o m
8961 Iaquadaq T¢ - ATnp T ey
<.
]
SANNCM N¥Nd KO¥A QIIVIOST SHSINVONO &0 FONVISISTI OIIOIFIINY = mqm
oW
IA 474V1 -

A e e e g P A ST T M 4 X A T A AN B R R R AR e A ae—ar—a—r - £y ot T s 4 ~— - -

-

Prps—

Y60Z-H-€6T-64-Va




swe130I1dTW UT SI9Y30 ‘SITun UL UTOBIITORG § UTTTFOTUSJ JO SUOTIBIIUIIUGD ISTQ

- %
P93s93 saan3nd jo iaquny - I
JuelsSISal S2INITND JO Iaquny - Y
JUBISTSAI SOINITND JO JUIDIdG - ¥
T 1 1 [ T 1 1 T T 1 T 1 1 T T T 1
0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 q aetuounaud
o 0 o o0 0 o 0 0 0 0 0 o0 0 0 0 0 % sno20d01d1q
£ € £ £ € € € € € € £t € € - € £ € L
1 1 4 [4 I 1 [4 € 0O o 0 T 0 1 0 1 4 (sueptita)
£°¢e €€ £°99 [799 €£°€E € ¢¢ £°99 001 0 ©O© 0 ¢€¢¢ 0 €°€C 0 €'ee % sndood031daa3g
L L L L L L L L L L L L L L L L L
0 0 1 9 0 1 1 1 0o ¢ 0 o 1 1 0 1 o (o1ua8oLd)
0 0 £°%l L°S8 O €%l €T €% 0 0 0 o0 €T €°%1 O €41 % snd26203d2a3§
[4/AA [A/2A A/ A [4/ 144 [A2NA [A/ArA (4} A A Y L
€ ST 9 8¢ 9 %C 91 9c 0 0 T v 9 11 6 Sz 4  (snododoasiua)
I°L £°GE 6791 606 €791 1°LS 1"8¢ 6719 ¢ o0 ¥'C 6 €Wl T°9T %°1T ¢'es $N2202503d313g
129 1S s 1S 1s 1< s 1S s 1S 1S 16 1< 18 1§ 15 A
0 S 8 e 01 7% 0 ki o % 0 1¢ £ £y K/ 61 b snajne
0 8°6 L°6T 6°2L 9°61 €°98 0 8°L 0 8°¢L 0 8°09 6°S £°%8 8°L ¢gr/€ 3 sndododorfydess
01 (4 0t S 0ot ¢ 13 S ST ¢ oe S o1 [4 oI ¢ ¥ " 2U00 OSI(
AUTTI4AD utd4iu utr3924u .
UITTTIOTduy urdAwoaN -B139] UT20TqOAON -0ay3Lag ~010TY) UujpdBRIJITOERE UTITIOTUDd

8961 a2quwadaq 1€ -
SANAOM NINT K¥0d dITIVIOSI SHSINVIIO

I1A 39TVL

AIng 1

J0 FONVISIEY OILOIFIINV

aaTam3 alegq
0461 ‘1€ yoaey
‘Te 39 IaTawally

Y602-AH-£61-6%~VQ

Al

A TN

a0

Rt

|

LA

.
LY R 4

.

[ P S S S
A L P AT R,

A, ey
Ca 1‘-.»\»4 '\‘- Ly

"4

. Sa®

Y tan

e

REL L PP SO

[RRRNE O

n

.

-
[%

L




pa1sa3 $2INIIND JO asquny - J
JUBISTSa1 SIINITND 3N Jaquny - Y
JUBISTSAI SBINITNO JO JUadIAg - %

uriydeisoxd - *o0id +
UrTiToudeas - *o1g +

SWeI3010TW UF SIAYIO ‘sITun uf urdRIITOEY ¥ UTTTFOTUSd JO SUOTILIIUIIUCD ISIQ ¢

IITIA F19VL

1 1 1 1 1 1 1 T 1 0 1 1 1
0 0 0 0 T 0 0 0 0 . . 1 -1 b setuounaud .
0] 0 0 0 001 0 0 0 0 0ot 001 % sN2%0201d1(Q
€ ¢ € € 3 € 3 € € 1 € € 1
I 1 £ € 13 T 1 [4 £ 0 £ £ b | (sueptara)
£°¢E €°¢¢ 00T 001 001 £ €e £ ee £°99 001 0 001 001 % sndd0203daals
L L L L 9 L L L L 4 9 9 L
0 0 0 0 1 0 0 0 0 1 z € q (91uadosd)
0 0 0 0 £°91 0 0 ] 0 0° 0§ £°€E  0°0¢ % sn2%0003daa3g
(44 44 (44 A/ [A] (44 A4 h ~¢ 61 A/ [A L
[4 o1 £t oy ) 1834 87 71 7t 1% [4 1y 1% b | (snoood0133ud)
3'% 8°¢e 9°8L T°G6 9° L6 L°99 €°€E 0°18 976 S°01 9°L6 9°L6 %z sSndd0d%03daalg
16 16 16 16 16 1s 159 16 189 1€ 1< 19 1
0 01 7Yy Y 0 0 0 0 £y 0 1 Z1 | sn3aane
0 9°61 £°98 €°98 0 0 0 0 £°%8 0 0°¢ STET % sndd0d014ydeag
119 S ot [4 1 4 ot 0t S 01 1 S ¥0U0D 38I(
UIdAWeIqIA urd4um urITI® urd ury aavzamcmx upddw  4*o0xd  +-013§
-03daxag JeN  ooduyg -39y . -e3u39 &R
%8
T
0L61 Trady 1 - Kienuer g2 e
o
[ d
SANAOM NYM19 WO QAIVIOST SWSINVONO 10 JONVISTISTY DIIOIGIINV m m
o

‘Te B 1318WAlITY
%760C~-TH-£61-6%~-Vd

PRULVAVR NV RV T TSRV PRTAS 37 VY

"I TR e AN

] ‘r-’.,:-

X

APPSR,

A AT A AR



smeI80IDTW U SUOTILIJUIDUOD ISIQ

- ¥
Pa3Is9] S3AN3ITNO jo J9oquny - 1
JUeICTISIA S2aANJTNI JOo I3quny - J
u—.hm.uwﬂm.mh $2an3TNd JO 3Ua3daad - 7
1
9z  9C 9z 9z 92 L 9z 9z 9z 92 9z 9z 9z 9z 9T 9z 9T 9T A ‘
1 g 2 L1 A4 i 8 v 0 8 0 0 L1 02 S 61 0 6 4 saydads
8°€ ¢°6T 6°9L %°S9 9°%8 1°[S 8°'0f €°26 O 3'0¢ 0 0 ¥°69 ¥°69 761 0°€L O 9°%¢ %  SauadyTed[Vy
1€ 1¢ 1€ 1€ 1€ ¥4 1€ 1€ 1€ 1€ 1€ 1€ 1€ 1¢ 1€ 1€ 1€ 1¢ 1
1 S 0 0 € 0 T 62 0 1 c 0 0 0 z € 0 0 k:d sayoads
Z2'¢ 1'91 0 0 L6 0 z'¢ S°€6 0O e 0 0 0 0 €S L'6 O 0 %  eIYoITIaYdSy
Ls LS Ls LS Ls oz LS LS LS Ls ts. LS Ls 1S (s (s s LS M
1 r4 99 Z 9¢ 0z 0z 9¢ 0 Y 0 0 o1 2§ 0 2 SE Y AR XS ¥ unjeajyue
8'1T G'€ ¢°96 G°¢ T°8 ONT 1°6E 7°86 O 0°L 0 0 € {1 216 O - 8°6Z 1°G€ 001 % untiaideq
1 T 1 1 1 0 1 1 T 1 T 1 T 1 T 1 1 1 1
0 0 0 0 1 0 0 0 0 0 0 0 1 0 I 0 1 LS saycads
0 0 0 0 001 0 0 0 0 0 0 ) 001 0 00T © 001 %  seuowopnasg
9 9 9 9 9 1 9 9 9 9 9 9 9 9 9 9 9 9 1
r4 z 9 1 z 0 9 5 0 z 0 0 0 z z z 1 9 ¥  suadsaionyy
€°€C €°CE 00T £L'91 €°€¢ O 00T 00T O £€°€E 0 0 0 €°€E  €°€E €°€E L°9T 001 %  seuouwopnasg
90T 90T 90T 9CT 901 L% 90T 90T 90T 90T 901 90T 901 90T 90T 90T 60T 901 1L
S9 €6 901 €/ 901 T S01  S0T 1 8% 0 0 ot L v w6 L 01 ¥ esourgdniae
€°19 [°(8 COT __6°8C 001 €% 001 00T 6°0 €°S% 0 0 %6 9°CL 9°27 L°88 9°9 T°96 %  seuowopnasy
0t S 3 0f. S 01 . 21 Z 01 Z 0t S S 0E ¢ 0f ¢ ¥ 'PU0d 23s1Q
uyoAweaqip  UTIT uroAweue) uroTw  ujpTTTOTduy  uplAwdATo) uFXAWATOod UIJAWOSN QU242 [SEERNT
-39 ~e3Ua9 : -B139L -010TY) SE®
o
o n o
o 3
iag] ]
0L6T TTady [ - Kaenuer | m =3
re
SANNOM N¥NG MO¥d QAIVIOSL SHSINVOMO 10 FONVISISHY OTIOTEIINV m S h
oL
X1 919V1 =

760Z-AH-£61~6Y-Vd

LD W T KBNS DRONMNERNDEINI DA DD

o

Y

RO000000UOUCNIM AN VW CMWCAIAIRT AN ] N W SADR




SWeiZ0I3TW UT SUOTIBAINADIOD ISI(Q

- %

P33s93 sainyInd jo iaaquny - I

JUBISTSI1 SJINITND jJo Iaquny - Y

JUBJISTSI1 SIINI[ND JO JUIDIG - %

/ ¢ / L L V4 L L L L L L L L 14 A L L I spox

0 0 Vi S S ki € 9 S S Vi Vi S S 1 1 0 4 q aar3esau

0 0 126 7° 1L % 1/ 001 6°CY% (°68 VAR VAR A0 VAR LS & VANA SR M €91 €°%1 O 9°87 ¥ weas xayjlQ
1 1 1 1 T 0 1 1 1 1 1 1 1 1 1 1 1 1 L

0 0 o O 0 0 1 0 0 0 0 0 0 0 0 0 0 ¥ sayoads

0 0 0 0 4] 0] 001 0 0 0 0 0 0 0 0 0 0 % 1330eq0131)
Vi Y Y ki Vi A V4 4 Vi Y 7 ki K Vi Y Y Vi Y 1

0 1 4 0 0 0 4 Vi 0 0 0 0 0 0 0 1 0 0 b sayodods

0 0'6z 0°08 0 0 0 00§ o001 C 0 0 0 0 0 0 0°'6Z O 0 Z eIujey
S S S S S S S S < 9 S < S S 9 S S S 1

0 0 S ¢ o 0 Y S S S ki S 0 4] 0 € 0 1 | sayoads

0 0 oct O 0 0 0°08. 091 001 001 0°08 001 0 0 0 0°09 0O 0702 % BTle119g
€1 €1 €1 €1 el 8 €1 el €1 €1 €1 €1 e 1 €1 19 ¢ €1 el L

0 I I 0 0 0 6 €1 Z 13 1 ! 0 0 0 T C 0 4 eTI12TsqeTy

0 Lt v'G61 0 0 0 2°69 001 %°61 1'¢€C 17t L°L 0 0 0 L L 0 0 % -133deqOaay
L1 LT [ LT L1 8 LT L1 Ll L1 L1 L1 LT L1 1 L1 L1 L1 L

(1 L1 c 0 Y 0 S L1 L1 L1 L1 L1 0 1 71 L1 t 1 a1 saydads

001 001 %°6C 0 S°¢€¢ 0 7°6Z 001 001 001 001 001 0 6°6 %°28 001 Ll 9°0¢ % snajoag

0¢ S 0¢ 19 S 01 01 4 0l 4 0t < 0¢ S 0¢ 19 Oc S » "JUCD JSTI(Q

UToAWeIqIA Ul uprAweuey uroTWw  UFTITOTdury UtdAwAT0) ujxAwkiog uTo4iwoay JUITIAD ur3adfu

-39y -BlU3n -B133] -010TY) v

% o

®e

061 TT4dy [ - Kaenuep | o

e

SANNOM MMNg HOMA AILVIOST SHSINDYO 10 JONVISISAY 21LOIHILNY ’ m ﬂ

~J

X d79v1 e

*Te 12 L9ToWaITy
7602~AR-£61-6%-Va

WAOLOACN AT KB LA 14 L A N A A IS A UM 0 A O D O DA O

LLilx

»
h

wl




DA-49-193-MD-2094
Altemeier et al,
March 31, 1970
Page sixteen

Table XI

Phage Types of Staphylococcus aureus Isolated
from Surgical Infections
1969

Purulent Infections. Total Cultures: 246 Burns and other Wounds
Number of
Phage Type Isolates

—

29
29,52
29,52,524
29,52,52A,80
29,52.524,80,81
29,52,80
52,524,80
52,524,80,81
52,80
79
80
80,53,77,84
80,81 1
3A :
' 34,81

55,71

71

71,18 ,

6,47,53,54,75,83A,UC-14,UC-16,UC-18

6,47,54,75,UC-14,UC-18

6,53,UC-13,UC-14,UC-18

6,53,UC-14

47,53,54,75,77,83A,UC-13,UC-14,UC-18

47,53,54,75,77,84 ,85,UC-13,UC-14 UC-18

53,77,84 '

53,77,84,85,UC~13,UC-14

153,83A,UC-13,UC-14,0C-18

53,84

53,384,UC-13,UC~14.

53,85,UC-20 ,

53,UC-13,UC-14,UC-18

53,UC-14

334,85

83A85,UC-16,UC-20

—
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Table XI (Continued)

Putulent Infections (continued)
Number of

Phage Type Isolatesd

83A,UC-13,UC-14,UC-18
187

84

84,85

84 85,UcC-18
84,UC-13,UC-14
84,UC-13,UC-14,0C-18
84,UC-14,UC~18

85

84,UC-18

UC-13,UC-14
UC-13,UC-14,UC-18
Uc-16

uc-20

Nontypable

w

TN W = Pe == WO -

O

Stool, Total Cultures: 9

Number of
Phage Type Isolates

52,52A,80,81
52,80,81
79,42E,53,81,16
47,53,54,75,0Cc-13,UC~14,UC-18
uc-16

. Nontypable

W N =t b et

Blood. Total Cultures: 2
Number of

Phage Type Isolates

80,81 B!
Nontapable 1

CANORCKA AR T L XN T T €T LT T o O i e S AR 0 A S0 2 D AN AT 0 7



Table XI (Continued)

Sputum. Total Cultures: 101

Phage Type

DA-49-193-MD-2094
Altemeier et al,
March 31, 1970

- Page eighteen

Number of
Isoldates

29

29,52

29,52,52A,80
29,52,524,55,71,UC-13,UC-14
52

52,524A,80

52,52A80,81

52,80

52,81

80
80,53,77,84,85,UC-13,UC-14,UC-20
80,81

3A

34,3C, 55,71

71 :
6,47,53,54,75,UC-13,UC-14,UC-~18
47,53,54,75,84,85,0C-13,UC-14,UC-18
47,53,54,75,77,834,84,85,UC-13,UC-15,UC-18
53,77,84,85,UC-13,UC-14
53,834,84,UC-14,UC-16,UC-20
77,84 ,UC-16

834,85

834,85,UC-16,UC-20
834,UC-13,UC-14,UC-18

81

84

84,85

84,85,UC-18
84,UC~13,UC-14,UC-16
84,UC~-13,0C-14,0UC-18
84,UC-14,UC-18
Uc-13,7C-14,UC-18

uc-14

Uc-18

Nontypable

p—

w v
TUONI N bt et s DD = NI (O DD bt b b b et et pt et et et Tt pt N bt pet BN bt pet R bt N e e = D RO B
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Table XI (Continued)

Urine, Total Cultures: %

>

Number of
Phage Type Isolates
52,624,80, 81 1
55,71 1
. 47,54,75.33A,UC-13,UC-14,UC-18 1
Nontypakle 2
*Ottiers, Total Cultures: 17
‘ Number of
Phage Type Isolates
29,52 1
52,524,80,81 1
52,80 1
80,81 1
84,85 1
85 1
Uc-13,UC-14,UC-18 1
Jontypable 10

*Includes peritineal, pleural, synovial fluids, etc.
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A. Nature, Frequency, and Significance of Anaerobic Non-sporulating

Bacteria in Polymicrobic Infections.

With continued use of culture methods developed in this libora-
tory and preciously decribed, a total of 663 specimens from surgical
patients on the Surgical Services of the Cincinnati General Hospital
have been cultured. Of these, 328 have been specimens of infected
tissue exudate, of which 307 have been positive by cultﬁre. Of the
307 vositive cultures, 176 (57%) have contained at least one anaerobe,
The -anaerobic streptococci (Peptostreptococcus sp.). Bacteroides

melaninogenicus, Bacteroides sp. and Sphaerophorus sp. continue to

occur with the greatest incidence of 26%, 23%, 21%, and 20% respec~-

tively,K Peptococcus sp. and Corynebacterium sp. have occurred with

incidence of 11% and 7% respecitively. Tables XII and XIIT list the
incidence of all aerobic and anaerobic organisms recovered from this
group of specimens. The high incidence of coexistant anaerobic
bacteria in mixed culture with the aerobic types is of interest in
relation to thelr symbiosis and possible synergism.

0f further interest has been the incidaence of the non~sporulating
anaerobes in body fluids other than blood, such as pleural, perito-
neal, subderal, and Joint fluids of patients having a variety of

surgical infections. Of 28 specimens positive by culture, 12 (437%)

contained at least one anaerobe, Sphaerophorus sp. and Coryne-~

bacterium sp. each were recovered with an incidence of 187, followed

by the anaerobic streptococci and Bacteroides sp,, each with an

incidence of 11%, and B, melaninogenicus and C. perfringens, each

with an incidence of 7% (Table XIV).

WL i N a Xl O A LN HIRGA s SRR Ve L%\ S VS AP, A TMA LA T RMAATR RN a T A Tl W o FUA YN W RU ML N oW WL WY o™ W) o wRivh WM
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The incidences of all aerobic and anaerobic organisms recovered
from urine, feces, and sputum of surgical pacicnts are listed in

' Tables XV through XVII.

The anaevobic component of infections in burns and other wounds
is frequently missed because of incomplete or inadeguate bacteriologic
methods of cultivation, Our data, however, indicate the prevalence
and importance of these anaerobes as infecting bacteria in trauma,
and we are seeing an increasing number of patients with Bacteroides

and anaerobic streptococcal septicemia and metastatic abscesses during

the past six months, b
N

0

Table XII
) Incidence of Recovery of Aerobic and
‘i’ Anaerobic Organisms from Surgical Infections
Percent
Iso=- Inci- Inci=
Aerobes lates dence dence
Aerobacter aerogenes 11 3.6
Aerobacter cloacae 10 3.3
Aerobacter sp. 2 0.7
Aerobacter-Klebsiella 10 3.3
Alcaligenes sp, 2 0.7
Bacillis sp. 30 9.8
Bacterium anitratum 3 1,0
Corynebacterium sp. 32 30 9.8
Escherichia coli 87 86 28,0
Escherichia freundii 2 0.7
Escherichia intermedia 3 I 1.6
Escherichia sp. 1] 0.3
Gaffkya sp. 13 4,2
Hafnia sp, 2 0.7
Klebsiella sp. 20 6.5
Micrococcus sp, 25 24 7.8
Neisseria sp, 2 0.7
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Table XII
(continued)
Percent
Iso- Inci- Inci-
Aerobes lates dence dence
Paracolobactrum:
aerogenoides 4 1.3
coliforme 6 2.0
intermedium 2 0.7
Proteus inconstans 2 0.7
Proteus mirabilis 39 12.7
Proteus morganii 3 1.0
Proteus vulgaris 6 2.0
Proteus sp. 3 1.0
Pseudomonas aeruginosa 48 45 14,7
Pseudomonas fluorescens 2 0.7
Pseudomonas sp, 7 6 2.0
Salmonella sp, 2 0.7
Sarcina sp, 2 0.7
Serratia marcescens 1 0.3
Serratia sp. 14 4,6
Staphylococci:
aureus 78 75 24,4
epidermidis 59 58 13.9
species 17 5.5
Streptccocci:
Alpha hemolytic 19 18 3.9
Beta hemolytic 9 2.9
Non-hemolytic 11 3.6
Enterococci 51 50 16.3
Lactic 4 1.3
Pyogzenic 8 2.6
Viridans 11 3.6
Mold 3 1.0
Yeast ' 11 3.6
Candida albicans 8 2,6
Candida sp, 3 1.0
Unidentified
Grame-negative rods 7 2,3
Gram~positive rods 1 0.3

Total number of specimens: 328

Total number of specimens
positive by culture: 307 (93.67%)

Total number of specimens
with one or more anaerobe:l76 (53.7%)
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Anaerobic Organisms from Surgical Infeccions

Anaerobes

Actinonmyces bovis
Actinomyces israelii
Actinomyces sp.
Bacteroides
melaninogenicus
species
Catenabacterium sp,
Clostridium
bifermentans
butyricum
chauvoei
fallax
histolyticum
novyi
paraputrificum
perfringens
sphenoides
tertium
tetani
species
Corynebacterium sp,
Dialister sp.
Fusobacterium sp,
Peptccoccus sp.,
Peptostreptococcus sp.
Ramibacterium sp,
Sphaerophorus sp,
Veillonella sp.
Unidentified
Gram-positive rods

Iso- Inci-
lates dence
1
1
2
70
80 64
1
3
1
1
1
4
1
2 1
10
1
-1
1
6
23 22
1
12
38 33
78 79
‘ 5
74 £1
5
4

Percent
Inci=-
dence
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Percent incidence of recovery of organisms from body
fluids (other than blood) of surgical patients

Aexr:sbes

Aerobacter cloacae
Aerobacter~Klebsiel.a
Bacillus sp,
Corynebacterium sp.

- Escherichia coli

Escherichia fireundii
Gaffkya sp.
Haemophilus influenzae

Klebsiella sp,

Proteus mirabilis
Pseudomonas aeruginosa
Sarcina sp.
Serratia marcescens
Staphylococcis
aureus
epidermidis
species
Streptococcis
Beta hemolytic
Non-hemolytic
Enterococeci
Pyogenic
Candida sp.
Yeast
Unidentified
Gram-positive coccus

Iso-
lates

Inci-
dence

P e PN e e et b g F N e

N W~

DO b bt P e

Percent
Inci~-
dence
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Table XIV
{continued)

Percent
Iso- Inci- Inci-
Anaerobes lates dence dence
Bacteroides:
melaninogenicus 2 7.1
species 3 10.7
Clostridium:
difficile 1 3.6
perfringens 2 7.1
Corynebacterium sp. 5 17.9
Peptococcus sp, 1 3.6
Peptostreptococcus sp, 3 10.7
Sphaerophorus sp, 6 5 17.9
Veillonella sp, -1 3.6

Total number of specimens: 37

Total number of specimens
positive by culture: 28 (75.7%)

Total number of specimens
with one or more anasrobe: 12 (32.4%)
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Percent Incidence oi Recovery of Acrobic Organisms
N ' from Sputum Specimens of Surgical Patients
3 p

-
LV
Percent
Iso- Inci- Inci-
Aerobes lates dence dence

Aerobacter aerogenes
Acrobacter cloacac
Acrobacter~Klebsiella
Alcaligenes sp.
Bacillus sp.
Bacterium anitratum 2
Corynebacterium sp.
Diplococcus pneumoniae
Escherichia coli
Flavobacterium sp.
Gaflkya sp.
Hafnia sp.
Klebsiella sp.
Micrococcus sp.
leisseria sp. 14
Protcus mirabilis
Proteus rettgeri
Pseudomonas aeruginosa
, Pseudomonas fluorescens
@ Pseudomonas sp.
Serratia sp.
Staphylococci:
aureus
epidermidis
species
Streptococci:
Alpha hemolytic 10
Beta hemolytic
Non-hemolytic
Enterococci
Lactic
Pyogenic 16
Viridans 17
Candida albicans 13
Yeast ' 2
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Table XVII

Percent Incidence of Recoverv of Anaerobic Organisms
from Sputum Specimens of Surgical Paticnts

Percent
Iso- Inci- Inci-
Anaerobes lates dence dence
Bacteroides
melanino, nicus 19 37.3
species 11 9 17.6
Corynebacterium sp. 16 14 27.4
Fusobacterium sp. 2 3.9
Peptococcus sp. 3 5.9
Peptostroptococcus sp. 23 20 39.2
Ramibacter ‘um sp. 2 3.9
Sphaerophoras sp. 7 6 11.8
Veillonella sp. 10 19.6
Unidentified
Gram-positive rods 2 3.9 i
|
1
)
CJ |
Total number of specimens 52 |
i
Total number of specimens 51 (98.1)
positive by culture:
Total number of specimens 42 (80.8)
with one or more anaerobe:
|
1
“
)
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II. B. Studies on pathogenecity or virvlence mechanisme of Pscudomonas
aerucinosa.

Pscudomonas acruzinosa is one of the predominant organisms iso-

lated from cases of bronchopncumonia reportedly responsible for up to
907 of che deaths of patizents suffering from cystis fibrosis (P. A.
di Sant'Agnese, 1956, Am. J. Med. 21:406). Ps. acruzinosa isclated
from cystic fibrosis patients have been shown to produce a "slime" or
"capsular" material chemically similar to the abnormal, ethanol insoluble
mucoid material secrected by the exocrine glands of the cystic fibrosis
patient. (Doggett, et al, 1965, J. Bact. 89: 476). Doggett speculated
that the metabolism of the pseudomonas is altered by the infected host
so that it produces a mucous similar or identical to that hucous pro-
ducad by the host. 1In light of our difficulties over the years to

LY '

‘I’ demonstrate differences in virulence for animal isolates of Pseudo-

monas aeruginosa from human infections, Doggett's suggestion becomes

intriguing; what effects do host factors play in pathogenecity of this
enismatic organism. It seeined worthwhile for us to investigate the
possibility that the unique environment provided by the cystic fibrosis
patient might provide a tool for such investigations. Since the mucous
secretions of the cystic fibrosis patients was shown to.contain
significant concentrations of DNA, our preliminary approach was to
determine whether the differences in production éf mucoid slime !ayer

by cultures of Ps. aerupinosa from cystic fibrosis patients might be

genetically controlled; ie: is the DNA of the organism altered by the
host environment to "endow" the capacity to produce this abnormal

muco-polysaccharide? To this end, the quanine-cytosine base ratios
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/ N of DNA extracted from cultures of Ps. acruginosa isolated from

cystic fibrosis patients and burn patien:is were compared by determining
the density gradients in cesium chloride, using the Spirco Model E
Ultracentrifuge. The techrique of Meselson, et al was employed (Proc.
Nat. Acad. Sci., Wash, 43:631), and the buoyant density was calculated
as described by Schildkraut et al (J. Mol. Biol. 4:430, 1962), and
mouse liver DNA was used as a standard for all determinétions.
As indicated in Table XVIII there were no apparent differences in
the DNA of the organisms isolated from the cystic fibrosis patient
when compared to those isolated from the burn patient;
It was observed during these studies that strains of Ps.

aeruginosa from burn patients produced very mucoid "slime" when

iii cultured under appropriate conditions. The ptoductiqn of such slime
by strains isolated from cystic fibrosis patients has caused some workers
o characterize these as a differcnt species, Ps. nebulosa. Our studies
will continue, firstly, to compare chemically and seroiogically the
siime layers produced by the organisms isolated from different types
of infection, and secondly, to employ other methods which will enable
us to determine whether or not the pathogenicity of Ps. aeruginosa
can indeed be altered by its human-host environment, whether by in-
duction of enzymes or "toxins", or in fact by genetic alterations which

the G/C ratio determinations do not detect. Continous culture studies

also have been initiated to study the effects of environment of patho-

genicity of this species.

el
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Table XV1II

Densities of Peceudowonas aeruginosa DNA as determined by density

gradient in Cesium Chloride

Source of Culture: Cystic Fibrosis

DNA la 1.731 g cm™3
DNA 1b 1.730
DNA 2 1.731
DNA 3 1.731
DNA 5 1.731
DNA 11 1.732
DNA 13 1.732
DNA 16 1.732
DNA 15 1.732
*DNA 22 1.733
Heat denatured
DNA 2 1.732
DNA 5 1.732
-
," 3
Mean: 1.7325 g cm

Average deviation -3
from the mean: 0.0005 g cm

“Note: DNA 22 & 19 were done in the same run

*%Significant to feur places only

Burn wound

DNA 7
DNA 8
DNA 10
DNA 12
DNA 20
*DNA 19

Heat denatured

DNA 9
DNA 10

Mean:

Average deviation -3
0.0004 g cm

from the mean:

1.733 g cm >
1.732
1.732
1.732
1.732
1.733

1.733
1.732

1.7323 g cm™ >
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IIT. Clinical Evaluation of Pseudomonas Vaccine.

1. One of the greatest problems facing the in* -ed patient in either
military or civilian life is the danger of infection. Trauma is the
fourth leading cause of death in civilian life, arnd post-trauma in-
fection continues to be a serious and essentially unsolved problem.

Its development leads to prolonged morbidity, increased mortality,
excessive cost of hospitalization, unnecessary loss of limbs, delay in
wound healing, cosmetic desfigurement, less of the injured persoh's
capabilities to the military or induétry, and increased legal liability
to physician, hospital, and murse.

2. While antibiotics have given us dramatic and effective methods of
treating many established infections after injury, antibiotic therapy
has not eliminated the incidence of the development of :serious and life
threatening infections even after a quarter of century or its use.

3. In fact, there has been an increase in the number of infections and
a shlft in the types of infections from the preciously more important
gramn-positive bacterial ones to the now ﬁore important gram-negative
varieties, In our studies and our travels, it has become apparent that
there has developed a fourteen-fold increase in thenumber of cases of
gram-negative sepsis during the past 12 years. This was reported last
year and éhe trend has continued.

4, One of the most important causes of such gram-negative infections has

been the Pseudomonas aeruginosa. In injuries such as burns, compound

fractures, and other large wounds, infections by the gram-negative bacillis
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Pseudomonas aeruginosa have reached major proportions. Antibiotic theraoy
has proven to be an insufficient answer to the problem of prevention or
adequate treatment for Pseudomonas infections.

5.
. For this reason we have turned to the possibility of preventing

Pseudomonas infection by increasing the host-resistance of the injured
patient through vaccination us®:.i> a newly developed vaccine. This vaccine
which was described last year is Leing prepared by the Parke-Davis Company.
It has becn used for immunization of burn patients to evaluate its
effectivementss in precenting and conc;olling various types of Pseudomonas
infection.

A ctudy of host resistance factors in the development of Pseudomonas
infections has been made in one-hundred consecutive surgical patients with
burn injuries of 207 of the body surface or greater in the Department of
Surgery of the University ol Conclonati Medical Center. Lack of specific
antibody to the corresponding immunctype of Pseudomonas, abnormaliti-=s of
intracellular killing by neutrophills, and heavy colonization of the burn
wound each contribute greatly to the development of Pseudomonas sepsis
following a purn injury. (Eighty of these patients were vaccinated with a
new polyvalent Pseudomonas vaccine developed by Parke-Davis and Company.)
Correction of the first determinant by specific immunization has resilted
in a marked decrease in the incidence of Pseudomonas sepsis in the group
of patients.

Evaluation of the vaccine was done in three phases. In phase I the
patients were randomized for vaccination and control. The vaccinated

patient were given low does of antigen. In phase II, all patients were
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vaceinated, but this was during a pezriod of experimentation with dosage
and routce of administration. In vhose ITT, all patients wFre given
multiple injections of antigen (25.5 u/kz/injection with a total of 10
injections). The overall mortality from Pseudomonas sepsis has been
decreased to approximately 1/3 of the frequency which occurred in non-
vaccinated similar patients including 103 patients during the 18 months
immediately preceeding the onset of the study. Of the four mortalities
from Pseudomonas infection that occurred in the vaccinated.group, all
were given low doses of antigen, and all but one had a poor response to
immunization associated»with subcutan=zous administration of the drug, a
route no longer used, In the last 32 patients, all of whom received a
high dose of wvaccine, there has been no Pseudomonas assogiated mortality.
‘ﬁp (Ten of the patients were excluded from consideration either because they
had established Pseudomonas sepsis at the time of admission or because
they died within the first five days after admission before satisfactory
response to immunization could be expected).

Our analysis of~an£ibody level with the vaccinated and non—vgccinated
patients indicated that circulating IgG was the predominant type of antibody
which provides protection against infection. Burn injury has been
associated with a generalized depression of neutrophil function and &n
accentuation of a physiological cyclic dysfunction. The period eyelic dys-
function of the ability of neutroohils to kill ingested bacteria seemed
to explain the sporadic development of invasive infecticn in burn patients.
Indeed, in those burn patients developing systemic infections who have

been carefully studied by serial neutrophil function tests, the development
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of infection has been associated with sn abnormality of neutrophil function
in each instance. The pracence of u high level of circulating antibody
will partially compensate for the abnormality associated with cyeclic dys-
Tunction of neu'.~ophils, mzking it easier for the neutrophils to ingest
and kill bacteria. It is partially because of this that vaccination

against Pseudomonas aeruzinosa has been effective in preventing Pseudomonas

sepsis.,
Although several new antibiotics have been introduced recently as

effective drugs against Pseudomonas aeruginosa, there are increasingly

freguent reports of the emergence of strains highly resistant to these
antibiotics. The emergence of these resistant strains makes it increasingly

desirable to develop alternate methods for the prevention of infections

caused by Pseudomonas aeruginosa, and the immunological approach to this
problem seems currently to be the most promising.

=y

V. Studies of Response and Coursz of Standard Burns in Germ-Free Animals

This period was one of extensive research into various technical
aspects of our laboratory procedures. Work during this time resulted
in development of new and more efficient techniques in preparing the
animals for planned experiments, more efficient and accurate methods
of harvesting and processing blood and body fluids, new methods of
empolying improved aneéthetic.agents, etc. During this quarter a
group of germ-free Sprague-Dawley rats were contaminated with

Staphvlococcus aureus (UC-18) and subjected a 20% body surface emergent

burn. The experiment was performed not only to collect the data on

the individual animals but to check out the new techniques develcped
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for handling the germ-frec colony. The usual studies of hematocrit,
wnhite blood ceil count, total protein, weight, temperature, activity
and electrophoretic studies were performed. A mortality rate of 207
compared favorably to similar studies performed in the past. The
new anesthetic techniques were nuch better than the previous intra-
peritoneal sodium pentothal. It was determined that shaving the
animals with gas steirilized rechargeable clippers was a great
improvement over previous methods of shaving with sterile razor
blades., This new method of shaving prior to burning was approximately
T times as fast as previous metlod and much more efficient. There
was much less trauma to the animals. No pHisoHex was used thus
climinating any possibility of pHisoHex toxicity. There were no
lacerations which did occur with the blade method. No deaths have

been attributable to the anesthatic and shaving procedure, whereas

they had occurred by previous methods employed.

Problems developed with the germ-free colony of rats which seem to

be related to a vitamin deficiency. The natural vitamins in the food
content is greatly destroyed by the autoclaving procedures prior

to pa;sing the feed into the isolators. Methods of introducing sterile
vitamin solutions into the isolétor to supplement the diet of the
germ-free animals was necessary, The vitamin solution was prefiltered
in a disposable Nalgene Filter unit containing a 0.145 micron grid
membrane to remove the large contaminants, The vitamin solution was
then introduced into a Seitz Pressure Filtration apparatus which

contained a 0.2 micron membrane. The entire apparatus was gas
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sterilized prior to introduction of the vitamin solution. An air
compressor was usad to obtzin a filiration pressure of ten pounds |
per square inch and the vitarmins were thus passed into individual
vials within the icolator. To aate the methods seem to be suitable

and has greatly improved the nutritional status of the germ-free

cclony.

Tests were also conducted on the various types of laborafory media
employed in the‘laboratory to supportAthe germ-free experiménts. The
problem seemed to be that the benzylammonium chloride compound

presently used for surface disinfecting of the isolator will prevent
ﬁicroorganisms from growing in the usual media even if only small
amounts of the germicidal solutions are present, After extensive
experiments that was determined that the addition of small concentration
of inactivating agents such as, lecithin will inactivate the
disinfectant aad allow organisas to grow. The addition of inactivating
compound, such as, lecithin and Twéen 80 will help eliminate the

possibility of false negative cultures.

An experiment with 15 germ-free animals was carried out using a new
technique developed early during thé year to evaluate the patho-
genicity of Sera-Type 3 Ps. aeruginoca. The animals were anesthetized,
then received a third degree burn over 20% of their body surface.

The burn surface was then painted with 2 cc. of various dilutions of

the Type 3 Ps. aeruginosa. Results of the experiment were as predicted.




3
SO

DA-L9-193-M 209k
Altemeier et al
Marenh 31, 1970
Page thirty-ninc
The control oaimuals tnat weve turnad but not contaminated survived
the entire one month period, the control animals that srere not bLurned
but were contaminated with full strength Ps. aeruszipnosa survivel
. . . . R . -1
throughout the entire period. The animals contaminated with the 10
-2 .. . . . fens
and 10 = dilutions of Sera-Type 3 Ps. aeruginosa died within 4 Gays.
. . . -3 . X . N
The animals contaminated with 0 dilution survived an average of
)
. -4
two weeks in the 10 = an average of three weeks postburn. Although
all laboratory tests are not completed on this group of animals,
the specific agglutination titers to Type 3 Ps. aervzincsa were low

in the entire group with no significant diflerences between survivors

and those animals “hat expired early in the‘experiment.

Preparations are being made with new groups of germ-free animals to
continue the evaluation of vhe various Sera types of Ps. seruginosa
and compare their pathogenicity one to another. Further studies in
electrophoresis and agglutination titers will also be carried out,
2lthough the studies to date havé not been as productive as we had

hoped. Coacurrently the gnotobiotic techniques that have proved

.effective research methods in the laboratory are being exttended to

the clinical wards. An entire reverse isolation therapy program in
the treatment of turns has been established to eliminate exogénaus
sources of infection and prevent the emergence of resistant endogenous
bacteria therby reducing the mortality secondary to infection. We
have determined that with the proper equipment and techniques reverse
isolation with complete elimination orf exogenous bacteria is possible

in the treatment of burns. The chief source of contamination of the
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burns trested in reversce izointion seems to be [rom bthe sustro-
intestinal tract of petients and this source of contamination can
only bte partly controlled by oral sntibiotic therapy and sterile
techniques within the unit. The suppression of the usual endogenous
gastrointestinal Tlora has bzen followed by the ovrergrowth of yeast
in many cases. Althouzh ccmplete reverse isclation is not recommended
for the routine burn care of burn patients, it would seem to have
excellont potential in certain phases of bacteriologic and immunologic

research.

V. Studies on the Effectiveness oi Eariy Excision on Morbidity and

NMirtality of Burn Patients

Theoretically, tre early reroval of burn eschar by'exciéion has always
-, been an appealing concept. Septicemia is rarely observed before the
fifth postburn day. The peak of the infection Jdoes not occur until
the 11th postburn day. . If the 3 to 5 week period during which eschar
separates by autolysis could be shortened by excision, the morbidity
es measured by hospital stay would be markedly decreased. In line
with this thinking, a program of massive excision of burns wﬁs
inctituted in the University of Cincinnati Medical Center in January
of 1958. Since that time, 10 patients'with burns betﬁeen 25 and 50%
total body surface had been treated in this fashion. Two pétients
survived, but of the remaining 8, 4 expired from septicemia and L
expired from cardio-pulmonary complications. At this point, excision
was limited to burns of less that 15% of the total body surface area.

Seventeen patients were treated up to December 1, 1968, An additional
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A pasient with a2 37 bwrn of the buttock has been treated in this
Tashion during the period covered by this repart. Execisional therapy
is preferentially used for smzll electrical burns and for localized
third degree burns. Improved tovical therapy is felt to contraindicate

(SF4 3¢

the use of excisicn in burns in questionable thickness.

A new program for evaluation of massive excision for very large burns
has been proposed. The death rate in large burns (in excess of T0%
third degree) is essentially 100%. Dr. J. Wesley Alexander proposed
that due to the unavailability of donor éites in such patients, typed
tissue donors from the patient's family might be used in combination
with imrmune suppressive therapy with antilymphocyte globulin to

secure prolonged coverage with skin other than the patient's own, until

such time as autografting could be completed. In six patients in whon
this procedure has tentatively been contemplated, none swrvived the
autolysis phase. None of these patients reached a point at which

=rafting cculd be considered with any hope of success.

It has, therefore, been suggested that in the large third degree burn
(in excess of T0%), massive early excision might be carried out within
the. first 72 hours. Coverage with Tannered skin from matched donors,
probably relatives of the patient, could then be applied. Work‘in this
area has indicated that immune response in the gravely burned patient
falls off markedly after the first week. It is, therefore, suggested
that coverage by skin from the matched donor not be applied until after

o
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‘ the first week. Excision should, however, be done -as soon postburn
as possible. As a temporary nmeaasurz, therefore, woﬁnd coverage
would be necessary befween the period of operative excision and the
period of coverage with typed homografts. It is felt that it would
be desirable to cover the patient with skin which would not
antigenically sensitize the patient to the transplant from the matched

donor. This would contraindicate the use of cadaver homografts.

Acceordingly, it is felt that porcine heterograft skin could be used
for this purpose. A program of procurement of fcrcine heterografts
using pig skin purchased from a local packing house was accordingly
developed fully prior to attempting massive exéiéion. Porcine

‘t’ heterografts have been used as a substitute for cadaver homografts.
In 35 patients in whom this materisl was used, it was felt to be
e satisfactory substitute for cadaver homografts. Bacteriologic,
clinical and antigenic evaluation of this material proceeds. On
completion of the clinical evaluiation of heterografts, the proposed

massive excisions can be attempted.
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vI., Curlinz's Ulcer

The rational treatment of patients with ulceration of the
upper gastrointestinal tract has evolved from the study over a ten-

year period of a grour of 1,202 patients admitted to the Burn Uait

of the Cincinaati General Hospital and the Shriners Burns Institute,
a retrospe.tive pathalaniral veviaw of 81 autopsy patients carried
out over a ten-year period, and a prospective study of 90 upper
zastrointestinal studies performed on a group of 85 patients, Im
this group of patients there were 182 deaths,

1, When all erosions and ulcerations demonstrated in the patho-
logical material are added to the patients who had guaiac positive
stools, melena or frark episodes of bleeding, the incidence of

‘ potential ulceration reaches a figure of some 80 percemt im burn

patients,

2, Less than 1 percent of this population required sucgical

intervention for the treatment of complications from ulcerative
disease of the upper gastrointestinal tract, The most frequent
complication was bleeding; however, isolated cases of obstruction
and perforation were encountered,

3. The low incidence of operative intervention can be explalﬁad
by a rational medical management progran. used to treat these patients,
which consisted of a combination of milk and antacid thetapy,.the use
of antispasmodics in selected cases, and the control of the complie
cations of burns by aggressive antibacterial therapy for burn wound
sepsis and nutritional support for metabolic depletion,

‘&38 4, Obstructive complications were rare; however, whean they

occurred, they resulted from spasm of the pylorus and were effectively
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treated by decompression of the stomach with a nasogastrié tube,
I'he most insidious and difficult ccmplication resulting from
ulcerative disease of the upper gastrointestinal tract was perforation,
A high index of suspicion, a change in the clinical picture of the
patient, and the use of x~rays were the most helpful criteria for |
establishing the diagnosis of this complication,

5. Two ulcers of the upper gastrointestinal tract were found
to be associated with four cases of superior mesenteric artery compression,
These ulcers responded tn conservative medical managenent following
rather prompt improvement from the dﬁodenal obstruction and thus did not
require surgical intervention, When obstruction secondary to superior
mesenteric artery compression cannot be relieved medically, a bypass
procedure consisting of a jejunoduodenostomy may be of help in decreasing
the incidence of perfor#tioﬁ from such ulcers in either the duodenum or
the stomach secondary to stasis,

6, Massive bleeding from the upper gastrointestinal tract was
treated successfuily in four patients by vagotomy and pyloroplasty after the
bleeding point in the duodenum was oversewm, Recurrent bleeding ocﬁurted
in one (or 25%) of these cases and required a secondary hemigastrectomy
for control of hemorrhage,

7. Nutritional suppoft oy hyperalicentation and aggréssive coatrol of
infection are important in feducing the complications following surgical
proceuures, since none of this group of patients died as a result of compli-
cations from their ulcer or as a result of their operative proéedure.

8. 1In a prospective study of 85 patients, 9 patients (or 11%) were

shown to have ulcerations of the upper gastrointestinal tract, 1In 70
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o patients who had normal upper GI series, 32 (or 46%), had a 4+
zualac stool at some time during their hospital course and 3 (or
47), had clinically significant upper gastrointestinal bleeding.

9., 1Ia a retrospective study of autopsy findings, over a ten-
year period, of the gastrointestinal tracts in 81 burn patients,
erosive lesions were found in 46,9 percent of all cases and frank
ulcers in 23,5 percent, Esophageal lesions were present in 18,5
percent, gastric lesions in 27,7 percent, and duodenal lesions in
11,1 percent, The incidence of frank ulceration was noted to be
7.4 percent in the esophagqs, 11,1 percenf in the stomach, and &,6
percent in the duodenum,

10, Rational programs of medical and surgical management have
been reported for the treatment of the clissical Curling's ulcer of

the upper gastrointestinal tract secondary to burms. It is hoped that

this conservative approach will continue to minimize the complications
from the ulcerative disease of the upper gastrointestinal tract of burn
patiaats,

11, 1If that incidence of patients who have postburn gastrointestinal
ulceration, as diagnosed by barium upper gastrointestinal radiologic exami-
nati§n, is accumulated with cases of acute postburn ulceration found at
necropsy examination and by other diagnostic methods, our studies indicate
«m incidence of postburn gastrointestinal ulceration in the neighborhood orf
25 percent incidence for severe acute burn injury in which the thermal

trauma is of a burn index of 30 or over,
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e VIii, Coatinuinz Clinical Evaluation of Pationts Treoated on the Burn Service

of the Cincinnati Gemeral Hosvital,

During this renort period, 83 patients were treated on the Burn
} Service of the Cincinnati General Hospital, The extent of burm in
these patients ranzed from lu through 877 of the total body surface area,
Ages of the paﬁients ranged from ! to 80 years of age,
‘ ‘ Thirty-nine patients were burned by flame, either from fire or
: burning iiquids. Twenty~-three patients were scalded, Four injuries
resulted from electrical burms and 10 from contact with hot metals,
Five were of chemical origin, The head was involved in 31 cases,
the neck in 33, the upper extremitie§ in 48, lower extremities im 37,
the trunk in 78, and the hands in 22 cases, Local treatment was
confined to three basic agents, gentamicin in 59 patients, Sulfamylon
w in 5 patients and silver sulfadiaziae in 9, Ten ofher patients were
treatéd with other means including open exposure and Polysporin dressings,
These patients usually had small second degree burns., Full thickness
excision was used in one patient,
| In the period in question, resuscitation was carried out with
Ringer's Lactate solution during the first 24 hours. After this time,
the patient was switched to maintenacce fluids with balanced electrolyte
solution, Colloid therapy is rarely employed during the first 48 hours.
Blpod is rarely used in the acute period, When required, albumin is now
used instead of plasma, Central venous pressure lines are used on large
burns and in those patients with pre-existing heart or lung disease,
Wounds are prepped with Dreft and hydroger peroxide solution and

gentle debridement before dressings, Both open and océlusive dressing
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\’(} techaiques are used, Homografts are used as an attempt to control
local infection, reduce fluid loss from the burn surface and to
prepare the donor site to accept an autograft, An active program
of cadaver recruitment for homograft donors is maintained, During
the period in question, 25 par - ere treated with cadaver homo-
grafts, Such grafts are changed at 2 %o 5 day intervals. As soon
as the donor sites are prepared, autografting is performed. The
expanded mesh autografts using the Tanner unit are employed by chcice
in the wide majority of the cases, Sheet grafts are still used
preferentially on the face and haunds, Twenty=-nine patients received
autografts during the period in question, '

Systemic antibiotic therapy consists 6f penirillin for the first
five days of hospitalization in acute burns, Seventy-three patients
received penicillin as part of their antiblotic cnverage and in the
rajority, this is the only antibiotic which was given, Erythyromycin
was used early in those patients who were allergic to penicillin,

Specific antibiotic therapy was received by those patients with in-

fectious complications including septicemia, pneumonia and urinary
tract infections, ‘Lthose patients with burns over 20% of their body
surface recelved the Pseudomonas vaccine,

In the entire group, 14 deaths occurred during the period of this
report, for a total of 16%, Of the 59 patie?ts in the group treated
with topical gentamicin, there were 1l deaéh;. Five of these were due
to Pseudomonas septicemia, ! patient having a combined sepsis with

Pseudomonas aeruginosa and Bacillus anitratum, Three patients expired
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. due to pulmonary complications, eithar pneumonia or pulmonary edema,
two died of remal failure, 1 case being complicated by acute hyper=-
glycemia of unknown etiology, One patient died of a myocardial
infarction, In the 9 patients treated with CF 100, therz were three
deaths, two from incineration and one from a respiratory burmn, In
the Sulfamylon group of 5 patients, thare were no deaths, Complie-
cations observed during this period, in those patients who survived i
their burns, included upper GI bleeding in 1, urinary tract infections

in 4, pneumonia im 2, pulmonary edema in 1, respiratory burns in 1,

purulent scleritis in 1, chicken pox in 1 and otitis media in 1.
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