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One-hundred and two patients with hemophilia A, hemophilia
B, or acquired antibody to factor VIII who had undergone invasive
procedures were cross referenced with patients participating in
an ongoing prospective natural history study of HIV-1 infection
in hemophiliacs. Matching revealed that HIV-1 status was known
for 83 patients (83%) who had undergone 169 procedures between
July 1979 and April 1988. Invasive procedures were classified
as clean in 108 patients (63.9%), clean-contaminated in 45
(26.6%), contaminated in 2 (1.2%), and infected in 14 (8.3%).
Wound infection rates by HIV-1 status were as follows (95%
confidence intervals): HIV+ 1.4% (0% to 5%), HIV— 0% (0%
to 9%), and procedure before testing HIV+ 1.5% (0% to 6%).
There were no significant differences between the wound infection
rates of HIV-positive and HIV-negative hemophiliacs nor in the
wound infection rate among all three subgroups of patients (p
> 0.5, Fisher’s Exact Test). We conclude that surgery in HIV-
1-infected patients who have not progressed to AIDS does not
entail an increased risk of postoperative wound infections.

deficiency virus who have developed the acquired

immunodeficiency syndrome (AIDS) or AIDS-
related complex (ARC) appear to have an increased in-
cidence of a variety of bacterial infections."? Disseminated
atypical mycobacterial infection was recognized early in
the HIV-1 epidemic as a manifestation of AIDS.3>-* More
recently infection with M. tuberculosis has been reported
in 5% to 10% of AIDS patients studied in retrospective
series.’~!0 Patients with AIDS have also been reported to
have increased susceptibility to a variety of other bacterial
pathogens including Salmonella, Listeria, Streptococcus
pneumonia, Haemophilus influenzae, Branhamella ca-
tarrhalis, Campylobacter jejuni, Campylobacter-like or-
ganisms, and Shigella.!?

P ATIENTS INFECTED WITH the human immuno-
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HIV-1-infected patients undergo routine surgery as well
as diagnostic and therapeutic procedures for complications
of their immunodeficiency. Operative risks, including that
of nosocomial infections, in HIV-1-infected patients who
have not progressed to AIDS are unknown. These persons
(Centers for Disease Control [CDC] class II) represent the
largest group of the estimated 1.5 million HIV-1-infected
persons in the United States.'"'? There is reasonable con-
cern about indications and risks in operating on clinically
asymptomatic HIV-infected patients because many have
demonstrable subclinical immune dysfunction on labo-
ratory testing or anergy by skin testing. Such impaired
immune function might increase the risk of perioperative
infection, including wound infection.

To determine if HIV-1-infected patients, before the
development of ARC or AIDS, were at increased risk for
the development of postoperative wound infections, we
compared the operative risks of HIV-1-infected hemo-
philiacs with those of non-HIV-1-infected hemophiliacs.

Methods

This study was conducted at the University of North
Carolina Hospital, a 600-bed acute-care hospital that
serves as the main teaching hospital for the University of
North Carolina School of Medicine at Chapel Hill. Nos-
ocomial infection surveillance of all hospital patients is
conducted by three full-time infection-control practitio-
ners and directed by two staff members from the Division
of Infectious Diseases.
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As part of a natural history study, HIV-1 testing has
been offered to all hemophiliacs currently under care at
the University of North Carolina Comprehensive He-
mophilia Diagnostic and Treatment Center (see Smiley
et al.!? for details). HIV-1 status was determined by West-
ern Blot analysis. We confined our study to patients with
hemophilia A (deficiency of clotting factor VIII), hemo-
philia B (deficiency of clotting factor IX), and patients
with an inhibitor (acquired antibody to factor VIII). The
degree of hemophilia was classified as severe (< 1% of the
normal clotting factor activity in the blood), moderate
(1% to 5% of the normal clotting factor activity in the
blood), or mild (more than 5% of the normal clotting
factor activity in the blood).

Using a computerized retrieval system in Medical Rec-
ords, we ascertained all patients with hemophilia A or B
who underwent invasive procedures between July 1978
and April 1988. Charts of all hemophilia patients under-
going invasive procedures were reviewed independently
by an infection control practitioner and a surgeon, and
coded for type of procedure, date of procedure, compli-
cations including bleeding or hematoma, and develop-
ment of wound or nosocomial infection. Medical evalu-
ation after invasive procedure is standard for all hemo-
philiacs cared for at the Comprehensive Hemophilia
Diagnostic and Treatment Center and was available for
all subjects. Procedures were defined as clean, clean-con-
taminated, contaminated, or infected using CDC cri-
teria.' Chart reviewers were blinded as to the HIV-1 status
of the patient, although at times this information was re-
corded in the chart.

The HIV-1 status at the time of procedure was retro-
spectively coded as known or unknown. Patients with a
known HIV-1 status included patients with procedures
subsequent to a positive HIV-1 test (HIV+) and patients
with procedures before a negative HIV-1 test (HIV-). Data
also were accumulated on patients with an unclear HIV-
1 status who had undergone procedures before a positive
HIV-1 test (pre-HIV+).

T4-lymphocyte subset analysis was performed in the
Hematology Laboratory, University of North Carolina
Hospital. T4 levels were performed on many patients at
6- to 12-month intervals beginning in 1983. For proce-
dures performed before 1983, the T4 level obtained in
1983 was used in our analysis. For procedures performed
after 1983, the T4 level obtained most closely in time to
the procedure was used, provided that the T4 level was
obtained within 6 months of the procedure.

For the purpose of this study the outcome variable of
major interest was wound infections. If patients underwent
multiple procedures, each procedure’s risk of infection
was considered an independent event. T4-lymphocyte
levels among patient groups (HIV—, pre-HIV+, HIV+
pre-AIDS, HIV+ AIDS) were compared using an analysis
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of variance on the ranks of the raw data (i.e., equivalent
to the Kruskal-Wallis test) because the data was not nor-
mally distributed.

Results
Patient Population

As of July 1987, HIV-1 status was known on 276 pa-
tients with hemophilia A or B. The likelihood of being
HIV positive correlated with severity of hemophilia. For
patients with hemophilia A, the number of patients testing
HIV positive over the patient population was as follows:
severe clotting factor deficiency 126 of 162 patients
(77.8%), moderate clotting factor deficiency 2 of 6 patients
(33.3%), and mild clotting factor deficiency 4 of 41 patients
(9.8%). For patients with hemophilia B, the number of
patients testing HIV positive over the patient population
was as follows: severe clotting factor deficiency 13 of 30
patients (43.3%), moderate clotting factor deficiency 0 of
3 patients (0%), and mild clotting factor deficiency 1 of
8 patients (12.5%). Seven of twenty-six patients (26.9%)
with acquired antibody to factor VIII were HIV-1 positive.

One hundred two hemophilia patients who underwent
invasive procedures were ascertained by retrospective re-
view of the medical records. Charts were available for
review on 100 patients (98%). Comparison of these pa-
tients with our ongoing prospective natural history study
revealed that HIV-1 status was known for 83 patients
(83%) who had undergone 169 procedures (average of 2
procedures per patient) between July 1979 and April 1988.

HIV-1-positive hemophiliacs in our study had more
severe clotting factor deficiency than HIV-1-negative he-
mophiliacs (Table 1). Patients classified as pre-HIV pos-
itive were similar to HIV-positive patients in regard to
their type and severity of hemophilia. The time intervals
between the invasive procedure and positive HIV-1 test
for the pre-HIV-positive group were as follows (cumu-
lative %): less than 1 year, 9 patients (13%); 1 to 2 years,
17 patients (39%); 2 to 3 years, 13 patients (58%); 3 to 4
years, 5 patients (66%); 4 to 5 years, 8 patients (78%); 5
to 6 years, 7 patients (88%); and more than 6 years, 8
patients (100%).

Invasive procedures undergone by patients in our study
were classified as clean, 108 patients (63.9%); clean-con-
taminated, 45 patients (26.6%); contaminated, 2 patients
(1.2%); and infected, 14 patients (8.3%) (Table 2). The
most common clean procedures were orthopedic recon-
structions.

Wound Infection Rates

There were only two cases of postprocedural wound
infection in these 169 procedures (Table 3). Wound in-
fection rates by HIV-1 status were as follows (95% con-
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TABLE 1. Type and Severity of Hemophilia By HIV Status
HIV- Pre-HIV+ HIV+
Hemophilia Pt* 1P} Pt 1P Pt 1P
Severe VIII deficiency 6 7 33 61 38 64
Moderate VIII deficiency 2 2 1 1 0 0
Mild VIII deficiency S 8 0 0 0 0
Severe IX deficiency 4 S 1 2 2 2
Moderate IX deficiency 1 1 0 0 0 0
Mild IX deficiency 1 2 1 1 1 1
Inhibitor 4 6 2 2 2 4
Total 23 31 38 67 43 71
* Number of patients. + Number of invasive procedures.
TABLE 2. Invasive Procedures Performed in Patients fidence intervals): HIV positive, 1.4% (0% to 5%); HIV
Stratified by HIV Status : . e
negative, 0% (0% to 9%); and pre-HIV positive, 1.5% (0%
Procedure HIV—  Pre-HIV+  HIV+ to 6%). There were no significant differences between the
wound infection rates of HIV-positive and HIV-negative
Clean hemophiliacs nor in the wound infection rates comparing
Orthopedic . . s
Joint replacement 0 " 3 any two subgroups of patients (p > 0.5, Fisher’s Exact
Radial head excision 0 7 2 Test).
Arthroplasty/synovectomy 3 12 3 By April 1988, 12 of the 43 HIV-positive patients who
Big)‘:yer 2 3 7 had undergone invasive procedures had progressed to
Lymph node (excisional) 1 1 ) AIDS. Two patients developed AIDS in 1985, 2 in 1986,
Liver 3 5 0 6 in 1987, and 2 in the first 4 months of 1988. Of the 71
g(r):ii marrow g (l) ? procedures performed in HIV-positive patients, seven
Breast 1 0 0 were done after the patients were classified as having
Drainage hematoma AIDS. Bleeding complications were noted in four of these
Intracranial ! ! 2 seven procedures, but no wound infections complicated
Intra-abdominal 1 0 0 . s .
Soft tissue 0 0 1 the patients’s postoperative courses.
Hickman/Portacath 1 0 3
Splenectomy 0 0 4 : )
Hernia repair 5 ) 3 Bleeding Complications
,}'m‘;'ﬁgz’(‘;&"‘v fistula) ? g g Clinically significant bleeding and/or wound hemato-
Thoracotomy 1 0 0 mas occurred during many of the procedures. Rates of
Excision epidermal/brachial cyst 1 1 0 these complications by HIV-1 status were as follows (95%
Other 0 2 ! confidence intervals): HIV positive, 14% (7% to 23%); HIV
Clean-contaminated negative, 19% (8% to 35%); and pre-HIV positive, 18%
Tooth extraction (mean, 4.3) Z 18 g (10% to 28%). There were no significant differences in the
;{';;fabg‘;;"mal | 2 . rate of clinical bleeding and/or hematoma formation be-
ENT 3 1 6 tween patients who were HIV positive or HIV negative,
Other 1 0 1 nor among any two subgroups of patients (p > 0.50,
Contaminated Fisher’s Exact Test).
Intra-abdominal 0 0 1
Skin graft 0 1 0 Mortality
Infected Four patients died within 30 days of their procedure
Soft-tissue abscess 0 0 3 R i
Intra-abdominal abscess 0 0 2 HIV-1 status at the time of death was as follows: HIV
Perirectal abscess 0 1 1 negative, HIV positive pre-AIDS 1, HIV positive AIDS
gg'r‘g/‘?i) i':let"’o“s system abscess g (1) ; 2. Of the two patients with AIDS, one died from a gas-
Ampujtaﬁon 0 0 1 trointestinal hemorrhage during a hospitalization in which
Removal infected broviac 0 1 0 a left hip prosthesis was removed due to infection with
Removal infected tooth 0 1 0

Staphylococcus aureus and the other died of Pneumocys-
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TABLE 3. Wound Infections and Clinically Significant Bleeding Resulting from Invasive Procedures in Patients Stratified by HIV Status

HIV- Pre-HIV+ HIV+
Invasive Procedure IP* WIt BL} 1P WI BL 1P WI BL
Clean 18 0 4 49 1 10 41 0 5
Clean-contaminated 13 0 2 13 0 1 19 1 4
Contaminated 0 0 0 1 0 0 1 0 0
Infected 0 0 0 4 0 1 10 0 1
Total 31 0 6 67 1 12 71 1 10

* Number of invasive procedures.
+ Number of wound infections.

titis carinii pneumonia during a hospitalization in which
a tracheostomy was performed. Causes of death for the
remaining two patients were presumed illicit narcotic
overdose and an anteroseptal myocardial infarction.

T4-Lymphocyte Subset Analysis

T4-lymphocyte subset analysis was available on many
patients (Table 4). T4 levels around the time of surgery
in order of decreased mean levels were as follows: HIV
negative, 622; pre-HIV positive, 518; HIV positive pre-
AIDS, 335; and AIDS, 139. Although these values were
all statistically different, the patient’s HIV-1-infection
status accounted for only about 20% of the variability in
the T4-lymphocyte count (i.e., R? = 0.21).

Discussion

Treatment center-based studies of HIV-1 prevalence in
hemophiliacs have revealed that 33% to 92% of subjects
with hemophilia A and 14% to 52% of subjects with he-
mophilia B are infected with HIV.!S Seropositivity of HIV-
1 among hemophiliacs is uniformly distributed through-

} Number of procedures complicated by bleeding.

out the United States, reflecting the national distribution
of clotting factor concentrates they received before 1985.
Seropositivity is related to the type and severity of coag-
ulation disorder.!? Overall about 70% of persons with he-
mophilia A and 35% with hemophilia B are seropositive.
Within each type of hemophilia, seropositivity increases
with the severity of factor deficiency and, hence, with the
amount of clotting factor received.'® Among the 407 cases
of hemophilia-associated AIDS reported to the CDC by
September 1987, the distribution of specific opportunistic
infections and tumors, with the exception of significantly
fewer reports of Kaposi’s sarcoma, was similar to ho-
mosexual-associated and intravenous drug user-associated
AIDS."

Several series have compiled complication rates of sur-
gery in hemophiliacs operated on after 1960. Unfortu-
nately differences among the series in types of surgery
performed and relative frequency of type and severity of
hemophilia make comparisons among the series difficult.
Bleeding complications have been reported to occur in
4% to 23% of procedures, usually in the postoperative
period rather than during operation.!”-2* While one study

TABLE 4. T4 Lymphocyte Subset Analysis of Patients at Time of Procedure

HIV+
T4 Subset Analysis HIV- Pre-HIV+ Pre-AIDS AIDS

Patients (% total patients) 18 (78.3) 31 (81.6) 34 (85.0) 5(83.3)
Procedures (% total procedures) 22(71.0) 54 (80.6) 47 (73.4) 6 (85.7)
Procedures by T4 level

Less than 200 2 8 12 4

200-399 1 14 19 2

400-599 6 15 10 0

More than 600 13 17 6 0
Mean T4 level 622 518 335 139
Standard deviation, mean level 281 315 217 148
Mean T4 rank* 90 72 51 21
Standard deviation, mean rank 32 36 33 21

* All comparisons statistically significant (p < 0.05, Tukey’s adjustment
for multiple comparisons employed): HIV— vs. pre-HIV+ p = 0.045;
HIV— vs. HIV+ pre-AIDS p < 0.001; HIV— vs. AIDS p < 0.001; pre-

HIV+ vs. HIV+ pre-AIDS p = 0.002; pre-HIV+ vs. AIDS p = 0.001;
HIV+ pre-AIDS vs. AIDS p = 0.045).
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noted a decrease in the incidence of hemorrhagic com-
plications with the use of vigorous clotting factor concen-
tration,?? another did not.'® The incidence of postopera-
tive wound infections in these series has been reported to
vary from 0% to 1%.!7-1823

Eighty-three hemophiliacs in our series underwent 169
procedures with an overall wound infection rate of 1.2%.
Dental extractions were included in our data because
multiple teeth were usually removed at each procedure
(mean, 4.3), these extractions represented a potential site
for wound infection, and dental problems are common
in HIV-1-infected persons. There was no significant dif-
ference in wound infection rates between the HIV-positive
and HIV-negative patients. This overall rate of wound
infection is similar to rates reported in the literature after
surgery in hemophiliacs.'”'#?3 Furthermore this rate is
similar to the reported rate for clean surgery and occurred
despite an overall 17% incidence of documented bleeding
complications. Our incidence of bleeding complications
in hemophiliacs is similar to that reported by others and
occurred despite the routine use of prophylactic and ther-
apeutic factor replacement during the period of study.

Patients with AIDS are at increased risk of bacterial
infection. Atypical mycobacteria has been diagnosed in
8% to 29% of AIDS patients during the course of their
illness®* and M. tuberculosis in 5% to 10%. ¢-'° In most
cases infection with M. tuberculosis preceeds development
of AIDS.%!® Case reports and uncontrolled series have
suggested that patients with AIDS or ARC commonly
develop bacterial sepsis?®>~?° and bacterial infections in-
volving the respiratory tract,’*3? gastrointestinal tract,3*33
and skin.>* Bacterial pathogens reported associated with
AIDS have included Salmonella, Listeria, Streptococcus
pneumoniae, Hemophilus influenzae, Branhamella ca-
tarrhalis, Campylobacter jejuni, Campylobacter-like or-
ganisms, and Shigella.'?

Only limited data are available that indicate whether
HIV-1-infected patients who have not progressed to AIDS
are at increased risk of bacterial infection. Unusually se-
vere Salmonella infection, often associated with bacter-
emia and relapse despite appropriate therapy, has been
noted before or coincident with the diagnosis of AIDS.35-3¢
Bacterial pneumonia has been reported to occur more
frequently in HIV-infected intravenous drug abusers
compared to noninfected controls.3” An increase in the
incidence of pneumococcal bacteremia has been noted in
patients at risk of HIV-1 infection but without clinical
AIDS or ARC.*® Infectious eczemoid dermatitis was
shown to be significantly more common in HIV-1-in-
fected patients as compared with HIV-1-negative high-
risk persons or controls.>

Despite the evidence suggesting that patients with ARC
or AIDS are at increased risk of bacterial infection, an
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increased risk of wound infection after invasive procedures
has not been described. This may be because the cellular
immune dysfunction caused by HIV-1 is different from
the granulocyte and antibody deficiencies most often as-
sociated with an increased risk of wound infection. Al-
ternatively adequate numbers of patients with ARC or
AIDS undergoing invasive procedures have not been an-
alyzed. Two reported series of lymph node biopsies in
patients with ARC or AIDS revealed wound infection rates
of 0%* and 2.5%.*' In two series of HIV-1-infected pa-
tients undergoing splenectomy for thromocytopenic pur-
pura, wound infections were noted in 1 of 15 patients
(6.7%)** and in none of 11 patients (0%).** Despite the
low incidence of wound infections in these series, the
postoperative mortality rate for HIV-1-infected patients
who have progressed to AIDS may be high. Patients with
AIDS requiring emergency intra-abdominal surgery have
been reported to have a 6-month survival rate of less than
50%.*4> AIDS patients undergoing anorectal surgery have
been reported to have a rate of poor healing of 88% and
a 16% rate of major complications.*® The morbidity and
mortality of surgery in patients with AIDS deserves further
study because approximately 18% to 24% of patients with
ARC or AIDS require surgical procedures.*4*’

The decision to perform an invasive procedure must
always be analyzed on the basis of the risk-benefit ratio
for the patient and an informed decision by the patient
and physician. As with other patients, the decision to per-
form an invasive procedure on an HIV-1-positive indi-
vidual should be based, in part, on the risks and benefits
of the procedure. Our controlled series demonstrated
similar risks for postoperative wound infections between
HIV-1-infected and uninfected hemophiliacs. While the
number of operations in patients who had progressed to
AIDS was small, this group also did not have an increased
incidence of postoperative wound infections. Although
T4-lymphcyte counts were lower in HIV-1-infected com-
pared with noninfected hemophiliacs, they did not predict
an increased susceptibility to wound infections. Although
our data was derived from a study of hemophiliacs, we
believe it is likely to be applicable to HIV-1-infected per-
sons who have acquired infection vig intravenous drug
abuse or heter- or homosexual transmission. Despite the
frequent occurrence of wound bleeding and/or hemato-
mas, events that predispose to wound infections, the rate
of wound infections in both our HIV-1-infected and
noninfected subgroups was within commonly accepted
surgical standards.

Published series of surgical procedures among patients
with ARC and AIDS have been relatively small. The post-
operative morbidity and mortality rates among these pa-
tients, particularly among those with gastrointestinal
complications of ARC or AIDS, are substantially higher
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than those of the general population. Among asymptom-
atic HIV-1-positive patients in our series, the operative
(30-day) mortality rate was 1.7%, while among HIV-1-
positive patients with AIDS it was 29%. Additional studies
will be needed to further define the postoperative mortality
in patients with AIDS because our data was based only
on seven operations in the patient group.

Because there is no increased risk of operation in HIV-

1-infected patients who do not have AIDS, screening all
patients before surgery would not provide additional use-
ful information in assessing patient risk-of a postoperative
wound infection. Considering the extent of the HIV-1
epidemic, however, further study of the outcome and
complications of invasive procedures in patients with all
stages and manifestations of HIV-1 infection is warranted.

10.

1.

12.

13.

14.

Acknowledgment

The authors thank Dr. Gregory P. Samsa for statistical assistance.

References

. Chaisson RE. Infections due to encapsulated bacteria, salmonella,
shigella, and campylobacter. In Sande MA, Volberding PA, eds.
Infectious Disease Clinics of North America. Philadelphia: WB
Saunders, 1988. pp. 475-484.

. Laurence J. Bacterial infections in AIDS. Infections In Surgery 1987;
6:623-631.

. Greene JB, Sidhu GS, Lewin S, et al. Mycobacterium avium-intra-
cellulare: a cause of disseminated life-threatening infection in
homosexuals and drug abusers. Ann Intern Med 1982; 97:539-
546.

. Macher AM, Kavocs JA, Gill VA, et al. Bacteremia due to Myco-
bacterium avium-intracellulare in the acquired immunodeficiency
syndrome. Ann Intern Med 1983; 99:782-785.

. Zakowski P, Fligiel S, Berlin GW, et al. Disseminated Mycobacterium
avium-intracellulare infection in homosexual men dying of ac-
quired immunodeficiency. JAMA 1982; 248:2980-2982.

. Centers for Disease Control. Tuberculosis and acquired immuno-
deficiency syndrome—New York City. MMWR 1987; 36:785-
795.

. Centers for Disease Control. Tuberculosis and AIDS—Connecticut.
MMWR 1987; 36:133-135.

. Centers for Disease Control. Tuberculosis and acquired immuno-
deficiency syndrome—Florida. MMWR 1986; 35:587-590.

. Handwerger S, Mildvan D, Senie R, McKinley FW. Tuberculosis
and the acquired immunodeficiency syndrome at a New York
City Hospital: 1978-1985. Chest 1987; 91:176-180.

Louie E, Rice LB, Holzman RS. Tuberculosis in non-Haitian patients
with acquired immunodeficiency syndrome. Chest 1986; 90:542—
545.

Centers for Disease Control. Classification system for human T-
lymphotropic virus type III/lymphadenopathy-associated virus
infections. MMWR 1986; 35:334-339.

Centers for Disease Control. Human immunodeficiency virus in-
fection in the United States: a review of current knowledge.
MMWR 1987; 36 (Suppl. S6):1-47.

Smiley ML, White GC II, Becherer P, et al. Transmission of human
immunodeficiency virus to sexual partners of hemophiliacs. Am
J Hematol 1988; 28:27-32.

Garner JS. CDC Guidelines for prevention of surgical wound in-
fections, 1985. Infect Control 1986; 7:193-200.

WOUND INFECTIONS IN HIV+ HEMOPHILIACS

15.

16.

17.
18.
19.
20.
21.
22.
23.

24.

25.

26.

27.

28.

29.

30.

31

32

33.

34.

35.

36.

37.

497

Stehr-Green JK, Holman RC, Jason JM, Evatt BL. Hemophilia-
associated AIDS in the United States, 1981 to September 1987.
Am J Public Health 1988; 78:439-442.

Hardy AM, Allen JR, Morgan WM, Curran JW. The incidence rate
of acquired immunodeficiency syndrome in selected populations.
JAMA 1985; 253:215-220.

Brown B, Steed DL, Webster MW, et al. General surgery in adult
hemophiliacs. Surgery 1986; 99:154-159.

Kitchens CS. Surgery in hemophilia and related disorders. Medicine
1986; 65:34-45.

Kasper CK, Boylen AL, Ewing NP, et al. Hematologic management
of hemophilia A for surgery. JAMA 1985; 253:1279-1283.

Lachiewicz PF, Inglis AE, Insall JN, et al. Total knee arthroplasty
in hemophilia. J Bone Joint Surg 1985; 67-A:1361-1366.

Rudowski WJ. Major surgery in haemophilia. Ann R Coll Surg Engl
1981; 63:111-117.

Rudowski WJ, Scharf R, Ziemski JM. Is major surgery in hemo-
philiac patients safe? World J Surg 1987; 11:378-386.

Willert HG, Horrig C, Ewald W, Scharrer I. Orthopaedic surgery in
hemophilic patients. Arch Orthop Trauma Surg 1983; 101:121-
132.

Jacobson MA. Mycobacterial Diseases. In Sande MA, Volberding
PA, eds. Infectious Disease Clinics of North America. Philadel-
phia:WB Saunders, 1988. pp. 465-474.

Slim J, Yeh P, Perez G, Johnson E. Bacteremias in AIDS patients
(abstr 7084). In Program and Abstracts of the Fourth International
Conference on AIDS, June 12-16, 1988, Stockholm.

Jacobson MA, Gellermann H, Chambers H. Staphylococcus aureus
bacteremia (SAB) and recurrent staphylococcal infection in pa-
tients with AIDS and ARC (abstr 7085). In Program and Abstracts
of the Fourth International Conference on AIDS, June 12-16,
1988, Stockholm.

Krumholz HM, Lo B, Hadley K, Sande MA. Community-acquired
bacteremia in AIDS patients: presentation and outcome (abstr
7086). In Program and Abstracts of the Fourth International
Conference on AIDS, June 12-16, 1988, Stockholm.

Rolston K, Radentz S, Rodriguez S, Mansell P, Bodey GP. Bacterial
infections in AIDS patients (abstr 7083). /n Program and Abstracts
of the Fourth International Conference on AIDS, June 12-16,
1988, Stockholm.

Whimbey E, Gold JW, Polsky B, et al. Bacteremia and fungemia in
patients with acquired immunodeficiency syndrome. Ann Intern
Med 1986; 104:511-514.

Krasinski K, Borkowsky W, Bonk S, Lawrence R, Chandwanl S.
Bacterial infections in human immunodeficiency virus (HIV) in-
fected children (Abstr THP.145). In Program and Abstracts of
the Third International Conference on Acquired Immunodefi-
ciency Syndrome (AIDS), June 1-5, 1987, Washington, D.C.

Witt DJ, Craven DE, McCabe WR. Bacterial infections in adult
patients with acquired immune deficiency syndrome (AIDS) and
AIDS-related complex. Am J Med 1987; 82:900-906.

Polsky B, Gold JWM, Whimbey E, et al. Bacterial pneumonia in
patients with acquired immunodeficiency syndrome. Ann Intern
Med 1986; 104:38—41.

Antony MA, Brandt LJ, Klein RS, Bernstein LH. Infectious causes
of diarrhea in patients with AIDS (abstr F.3.4). In Program and
Abstracts of the Third International Conference on Acquired
Immunodeficiency Syndrome (AIDS), June 1-5, 1987, Wash-
ington, D.C.

Goodman DS, Teplitz ED, Wishner A, Klein RS, Burk PG, Her-
shenbaum E. Prevalence of cutaneous disease in patients with
acquired immunodeficiency syndrome (AIDS) or AIDS-related
complex. J Am Acad Dermatol 1987; 17:210-220.

Glaser JB, Morton-Kute L, Berger SR, et al. Recurrent Salmonella
typhimurium bacteremia associated with the acquired immu-
nodeficiency syndrome. Ann Intern Med 1985; 102:189-193.

Jacobs JL, Gold JWM, Murray HW, et al. Salmonella infections in
patients with the acquired immunodeficiency syndrome. Ann
Intern Med 1985; 102:186-188.

Selwyn PA, Feingold AR, Hartel D, et al. Bacterial pneumonia and



498 BUEHRER AND OTHERS Ann. Surg. » April 1990

HIV infection in parenteral drug users without AIDS (abstr
THP.41). In Program and Abstracts of the Third International
Conference on Acquired Immunodeficiency Syndrome (AIDS),
June 1-5, 1987, Washington, D.C.

38. Moresco L, Gipponi M, Canavese G, et al. Behavioral assessment
of HIV patients undergoing lymph nodes biopsy (abstr 7081). In
Program and Abstracts of the Fourth International Conference
on AIDS, June 12-16, 1988, Stockholm.

39. Valle S-L. Dermatologic findings related to human immunodefi-
ciency virus infections in high-risk individuals. J] Am Acad Der-
matol 1987; 17:951-961.

40. Benotti PN, Jenkins RL, Cady B, et al. Surgical approach to gen-
eralized lymphadenopathy in homosexual men. J Surg Oncol
1987; 36:231-234.

41. Davis JM, Mouradian J, Fernandez RD, et al. Acquired immune
deficiency syndrome. Arch Surg 1984; 119:90-95.

42.

43.

44,

45.

46.

47.

Schneider PA, Abrams DI, Rayner AA, Hohn DC. Immunodefi-
ciency-associated thrombocytopenic purpura (IDTP). Arch Surg
1987; 122:1175-1178.

Ferguson CM. Splenectomy for immune thrombocytopenia related
to human immunodeficiency virus. Surg, Gynecol Obstet 1988:
167; 300-302.

Nugent P, O’Connell TX. The surgeon’s role in treating acquired
immunodeficiency syndrome. Arch Surg 1986; 121:1117-1120.

Robinson G, Wilson SE, Williams RA. Surgery in patients with
acquired immunodeficiency syndrome. Arch Surg 1987; 122:170-
175.

Wexner SD, Smithy WB, Milsom JW, Dailey TH. The surgical
management of anorectal diseases in AIDS and Pre-AIDS patients.
Dis Colon Rectum 1986; 29:719-723.

Ferguson CM. Surgical complications of human immunodeficiency
virus infection. Am Surg 1988; 54:4-9.



