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Nosocomial bloodstream infections caused by Streptococcus pneumoniae
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Créixems” and S. Moreno® on behalf of the Spanish Pneumococcal Infection Study Netwark (G03/103)*

Divisions of Clinical Microbiology and Infectious Diseases of "Hospital General Universitario ‘Gregorio
Marafién’ and “Hospital ‘Ramén y Ca]al’ Madrid, Spain

ABSTRACT

A retrospective study of Streptococcus pneumonine bacteraemia among adult patients in two large
teaching hospitals in Spain identified 108 (10.6%) of 1020 episodes as nosocomial pneumococcal
bloodstream infections (INPBIs). Seventy-seven clinical records with sufficient data were available for
analysis. The interval between admission and a positive blood cuiture was 3-135 days (median 17 days;
interquartile range 8-27). The'main underlying and predisposing conditions for NPBI were malignancy
(31%), chronic obstructive pulmonary disease (28.6%), heart failure (16.9%), chronic renal failure
(15.6%), liver cirrhosis (13%) and infection with human immunodeficiency virus (13%). Overall, 31.2%
of patients developed severe sepsis, 11.7% septic shock, and 3.9% mulii-organ failure. The main portals
of entry were pneumnonia (70.1%), meningitis (5.2%) and primary peritonitis (5.2%). Of the responsible
serogroups, 78% were included in the 23-valent polysaccharide vaccine. Thirty-five (45.5%) patients
died, with death considered to be related to the NPBI in 21 {27.3%) cases. Following multivarjate
analysis, factors that independently predicted death after adjusting for age were: ultimately fatal
underlying disease (OR, 8.9; 95% CI, 0.8-94.3; p < 0.001); rapidly fatal underlying disease (OR, 15.0; 95%
C1, 2.8-81.3; p < 0.001); heart failure (OR, 8.11; 95% CI, 1.1-60.8; p < 0.03); inadequate empirical therapy
(OR, 10.6; 95% (I, 1.2-97; p < 0.003); a severe sepsis score (OR, 9.5; 95% (i, 1.9-47.0; p < 0.001); and
septic shock or multi-organ failure (OR, 63.7; 95% (1, 4.9-820.7; p < 0.001). Adequate empirical therapy
was an independent protective factor (OR, 0.05; 95% CI, 0.04-0.58; p < 0.005), but the use of more than
one antimicrobial agent was not. ‘
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8.9-41% of all pneumococcal bloodstream infec-

INTRODUCTION tions [1-8]. This study describes the incidence,

Nosocomial pneumococcal bloodstream infec-
tions (NPBls) are reported infrequently in the
Literature, despite the fact that they represent
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clinical manifestations, treatment and outcome
of NPBI in itwo large teaching hospitals in
Spain. '

PATIENTS AND METHODS
Study design and settings

The study was a retrospective cohort study carried out in
two large teaching hospitals located in the city of Madrid, .
Spain. The study was performed during the 8-year period
from January 1995 to December 2002, and included all adult
patients (aged >16 years} with oné or more blood cultures
from which Streptecoccus preuntonize was isolated, and who
were considered to have acquired the infection in the
hospital (see below). Charts were reviewed accurdmg toa
pre-established protocol.
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Microbiological identification and susceptibility testing

5. pneumonize was identified using standard and well-recog-
nised procedures. Capsular serctyping of isolates was per-
formed at the Centro Nacional de Microbiologia (Instituto de
Salud Carlos 1, Majadahenda, Madrid). Antimicrobial sus-
ceptibility tests were performed using a microdilution tech-
nique {Sensititre; Trek Diagnostic Systems, East Grinstead, UK)
and interpreted according to NCCLS recommendations [9].

Definitions and classifications

Nosocomial infections were defined according to CDC recom-
mendations [10]. NPBIs were defined as infections that were
demonstrated 272 h after admdssion, excluding those patients
who were suspected of having pnenmococca] disease present
or in incubation at admission [11]. The underlying condition of
each patient before pneumococcal disease was rated according
to the McCabe and Jackson criteria [12), and categorised
according to the Charlson co-morbidity index [13). The
severity of the clinical condition of each patient with NPBI
was assessed by the APACHE T score for those admitted to the
intensive care unit (ICU} [14]. The maximum severity of septic
illness until the moment of discharge or death of each patient
was assessed according to Bone's score [15], The following
potentiat predisposing conditions for nosocomial bloodstream
infections were recorded: tracheal intubation, upper or lower
gasivointestirial endoscopy, bronchoscopy, nasogastric tube
insertion, central catheter line, indwelling bladder catheter,
surpery (in the previous 7 days), nse 6f antimicobial agents
{within 30 days before the episode) or corticosteroids (at least
10 mg of prednisone or equivalent for at least 7 days in the
2-week period before the episode), hospitalisation within the
preceding 3 months, liver cirrhosis, diabetes mellitus, total
parenteral nuirition (before the episode), low serum albumin
(< 3 grdL), solid or haematological malignancy, heart failure,
alcoholism (> 50 g of alcohol ingestion/day), splenectomy (at
any time in the past), infection with human immunodeficency
virus, chronic obstructive pulmenary disease, and chronic
renal failure {creatine > 1.5 mg/dL). The clinical arigin of NPB]
was defined on the basis of clinical data or as a consequence of
the isplation of S, prermoniae fram a focus of infection.

Treatment parameters

Treatment parameters recorded were: number of active anti-
mitrobial agents received simultanecusly for a minimum of
2 days, length of days on active antimicrobial therapy (receiv-
ing at least one active drug); and treatment with penicilling,
rephalosporins {third and fourth generation), macrolides, co-
trimoxazole, fluorequinoclones and other drugs {carbapenems,
other cephalosporing, aminoglycosides and glycopeptides).
Antindcrobial therapy during the first 24 h of treatment was
considered to be adequate when the patient received at least
one active antimicrobial agent during this period.

Cutcome

Patients were finally classified as deceased or as having been
discharged. Death was classified as related to the NPBI when
persistence of a clinical picture of sepsis at death could be
attributed to pneuvmococcal infection, or when death occurred
during the first week after blood cultures were taken.

Statistical analysis

Quantitative variables were calculated as a mean and standard
deviation (8D). Median and interquartile range were calcula-
ted when appropriate. Categorical data were analysed nsing
the chi-square test or Fisher's exact test, as appropriate, with
statistical significance set at p < 0.05. All p values were two-
tailed. A logistic regression model was used to examine the
effects of multiple risk-factors on mortality. Variables included
in the model were those found to reach a significance level of
p < 0.1 in the univarate analysis, together with the age of the
patients, since age is known to be a variable that has an
important impact on mortality.

. RESULTS

The population served by the two institutions
between 1995 and 2002 remained stable, at close
to 1175000 inhabitants. Between January 1995
and December 2002, there were 1092 episodes of
pneumococcal bloodstream infections in patients
of all ages, of which 1020 (93.4%) ocourred in the
adult population. Overall, the estimated incidence
of pneumococcal bloodstream infections in adults
was 10.7 episodes/100 000 inhabitants/year. Of
the 1020 episodes of pneumococcal bloodstream
infectons in adults, 108 (10.6%) were considered
to be nosocomial. Clinical charis with adequate
information were available for 77 of these 108
patients.

Of the 77 patients analysed, 55 were male and 22
were female, with a mean age of 64.34 yeaxs (5D,
16.89 years). The interval between admission and
the day of positive blood cultures for 5. preurmoniae
ranged from 3 to 135 days (median, 17 days;
interquartile range, 8-27 days). Patients with NI’BI
were located mainly in medjcal units (76.6%),
followed by surgical departments (13%} and ICUs
{10.4%). There was no evidence of nosocomial
outbreaks or in-hospital transmission. The ‘main
underlying -and predisposing conditions of the
patients with NPBI are summarised in'Table 1.

The severity of the underlying condition was:
rapidly fatal, 8 (10.4%); ultimately fatal, 34
(44.2%); and non-fatal, 35 (45.5%). Co-morbidity
was variable and ranged from 0 to 11 (median 2;
interquartile range 2-7), according to Charlson’s
index. The miean APACHE II score of the 17
patients who were admitted to the ICU ranged
from 6 to 25 (mean, 13.18; SD, 6.19). The percent-
ages of patients who developed different degrees
of sepsis were: sepsis only, 53.2%; severe sepsis,
31.2%; septic shock, 11.7%; and mulii-organ

" failure, 3.9%.

® 2005 Copyright by the European Society of Clinical Microbiclogy and Infectious Diseases, CMI, 11, 919-924
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Table 1. Main underlying conditions and predisposing
factors for 77 patients with nosocomial pneumococeal
bloodstream infectons in two hospitals in Spain (1995-
2002)

% of paticnts
Underying comdition

MaBgnancy 3

Chronie abstructive pulmonary discase 8.6
Fleart falure 169
Chronic-zenal faikre 156
Liver cirthosis B

HIV infectiom 13

Diabietes meliitas . mnr
Alecholism 104
Splenectomy 1}

Predisposing [acior

Low senum aftamin . 55
Antizvicrobial sgenks 455
Corticosteraids “.2
Bladder catheter : 125
Prier hospitallsation | 234
Cexnitvy) catheler 234
Nasogastric tube 182
Trocheal intubation : 182
Prior surgery 104
Gastroenteriz endoscopy 9.3
Bronchnscopy 9.1
Paranteral putrition 78

HIV, hutnan snmumodeficiency virus,

Table 2, Serotypes of 72 Streptococcus pnewmonise isolates
from patients with nosocomial pneumococcal bloodstream
infections in two hospitals in Spain {1995-2002)

Serotypes n Yo

14
23F
19
i
10
15F
B
k<]
>
3
6A
N

167
ni1
69

58
54
42
42
42
e3

v
15
15F
23A
]
6B
11
15A
158
18C
2
L]
42

Noretypeable

28
28
28
14
14
14
14
14
14
14
14
14

G e s e s O R N RN R RS 0 0 G e e G 0 B

Portals of entry of NPBl were pneumonia
(70.1%), meningitis -(5.2%), primary peritonitis
(5.2%), catheter infection (3.9%), upper respirat-
ory tract infection (2.6%) and bone and joint
infecdon (1.3%). NFPBI presented as primary
bacteraemia in 11.7% of the episodes. The episode
was monomicrobial in 66 (85.7%) patients, .and

5§ -

part of a polymicrobial bacteraemia in 11 (14.3%)
patients. In polymicrobial cases, the accompany-
ing microorganisms were Staphylococcus aureus
{(seven patients), Corynebacterium spp. (two
patients), Bacteroides fragilis, Pseudomonas aerugi-
nosa, Salmonella enteritidis and Haemophilus influen-
zae (one patient each).

In total, 57 (74.0%) patients had chest X-ray
abnormalifies. More than one lobe of the hung
parenchyma was involved in 25 (32.5%) patients.
There were cavitations in three patients, and a
lung abscess in one case. Overall, 23 (29.9%)
patiénts had pleural effusions of different sizes.

Serotyping results were available for the
isolates from 72 patients (Table 2). The most
common serotypes were 14 (16.7%), 23F (11.1%)
and 19 (6.9%). Overall, 78.0% of the serogroups
obtained in this series are included in the
23-valent polysaccharide vaccine,

Antimicrobial susceptibiliies were available for
all the bloodstream isolates; the frequencies of
penicillin-susceptible, -intermediate and -resistant
isolates were 54.5%, 18.2% and 27.3%, respect-
ively. With respect to other drugs, the frequency
of resistant isolates was as follows: cefotaxime,

" 9.2%; erythromycin, 24.7%; tetracycline, 35.1%;

chloramphenicol, 23.7%; clindamycin, 22.1%; and
trimethoprim-sulphamethoxazole, 38.7%.

Treatment and oufcome

The numbers of patients who received different
antimicrobial agents were: third- or fourth-
generation cephalosporins, 41 (53.2%); penicillins,
31 (40.2%); fluoroquinolones, 11 (14.3%); macro-
lides, 6 (7.8%); trimethoprim-sulphamethoxazole,
1 (1.3%); and other antimjcrobial agents, 41
(52.2%). Two or more effective drugs were
administered simultaneously to 20 {26%) patients
for at least 48 h. The mean duration of treatment
was 11.75 days (5D 6.99; range (-31 days), Empir-
ical therapy was considered adequate for 65
(84.4%) patients.

Overall, 35 (45.5%) patients died with NPBL;
death was considered to be related directly to the
NPBI in 21 (27.3%) patients, and was considered
to be unrelated in the remaining 14 (18.2%).
Patients who received more than one active drug
had a mortality rate of 35% (7/20), compared with
49% (28/57) for those who received a single active
drug (p 0.27). Factors that ‘correlated with mor-
tality (p <0.10) in a univariate analysis were:

© 2005 Copyright by the European Society of Clinical Microbiology and Infectious Diseases, CMI, 11, 919-924
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Table 3. Comparison of patients who died and survived
(univariate analysis)

Survived Died

(nt = 42) (ot =35) P
Age (years) 615£173 67T £159 01
Male I 73BN 24 (6B.5%) [
Hospital 10 {Z38%) 12 (3d3%) 03
Hospital 2 R (F6.2%) 23 (E57%) b3
Medical service Mo I 74% 02
service « 6 {14.3%) 4 (11.4%) k3
Intensive carg unit . 2{B%) 6 (17.1%) B2
Classification of underlying disease"
MeCabe I 3(71%) 5 (143%) 0,008
MeCabe I 13 (140%) 21 (60.0%) 0004
MeCaba ITE 26 (61.9%), 9 {257%) 0,006
Underlying diseanes
Liver cirthesle, 5(119%)  5(:43%) 0.7
Diabetes 4 (9.5%) 5 (14.3%) b5
Malignancy 13 (3L0%) 11 (31.4%}) B9
Heart faflure® 3@A%) 10 Q8E%) o016
_Aleoholism 5{11.9%) 3 {85%) 08
HIV infection 7U67%) 3 (B6%) 03
Chronic obstructive pulmonary disease | 12 {28.6%) 10 (28.6%) 19
Chronic rewal silore 5019%)  7o00%) &3
Sepsis score®
Sepsis 31 (38%) 10 286%) <0001
Severe sepsis 10 (23.8%) 14 (400%) <0001
Septic shock 1 (4%) B029%) < DO0Y
Muiti-orgen faflure 0 (0%) 3 (B.6™%) < 0,001
FPredisposing conditions
Mechanical ventilation 8 (19.0%) 6 (27.1%} 2]
Gastrointestinal endoscopy 4 (85%) 3 {8.6%) 08
Branch 1 (95%) 3 {3.6%) 08
Nasozzstric tube 6{143%)  B{29%) 03
TPrivt antivivtic therapy 20 4T.6%) 15 (42D 05
Pricr hogpital admission 10 (23.8%) B (225%) ny
Caorticosteroid therapy 18 {42.3%3 16 (45.7%) [12:}
Prior surgery 4 (9.5%) 4 (M14%) 07
Parenteral mutrition ERvALA 3 (B6%) i8]
Low serum albumin 22 (52.4%) 20 (57.1%) X1
Central catheter line 11{262%) 7 (200%} i3]
Indwelling bladder ratheter 12 2By 13 R71%) 174
Origin of pnevmococeal mfection
Pneumonis 7 E43%) 27 (FTI%) 03
Upper respiratory tract ZWB%) O (0% 03
Central catheter 3 71%) & (%) 03
Primaty peritonitis 2(48%)  2{57%) 03
Bane and joint infection 0 (D%) 1{29%) D3
Menlngitls 2 4.8%) 2 {57%) 03
Primary infection 6 [143%} 3 (B.E7) 03
Chest X-ray abnormalities
Fleural effusinne 11 (262%) 12 (343%) 0.
Cavitations 1 (24%) ZEI 04
Lung sbscess 1 [24%) 0 (%) 0.3
Abmormoalidles present 30 [714%) 28 (80.0%) 0.6
More than one lobe involved 12 (28.6%) 1337.1%) . 04
Polymicrobial bacteraemia® 214%) 2(57%) 0.008
Antimicrobial susceplibility
Feniclllin-susceplivle 23 (54.8%) 19 {54.3%) 0.8
Cefotaxime-susceptible 3B (30.5%)  32(9.4%) 08
Erythromyein-susceptible 31 (738%) 27 (F7.1%) a7
Therapy
Adequate therapy” 40 1952%) 25 (FL4%) 0.004
More than two effective dmgs 13 (31.0%) 7 (20.0%) 02

HIV, human immunodeficiency virts.
°p 5 0.5,

a rapidly or ultimately fatal disease on the
McCabe scale (p 0.006); a severe sepsis score
(p < 0.001); inadequate empirical anfimicrobial
therapy during the first 24 h (p 0.009); heart
failure (p 0.016); and polymicrobial bacteraemia
(p 0.008) (Table 3).

Following multivariate analysis, factors that
indépendently predicted death after adjusting by

age were: ultimately fatal underlying disease (OR,
8.9; 95% CI, 0.8-94.3; p < 0.001); rapidly fatal
underlying disease (OR, 15.0; 95% CI, 2.8-81.3;

- p < 0.001); heart failure (OR, 8.11; 95% (I, 1.1~

60.8; p 0.03); inadequate empirical therapy (CR,
10.6; 95% CI, 1.2-97; p < 0.003); and a severe
sepsis score (severe sepsis: OR, 9.5; 95% (I, 1.9~
47,0; p < 0.001; septic shock or multi-organ fail-
ure: OR, 63.7;, 95% -CI, 4.9-820.7; p <0.001).
Adequate empirical therapy was found to be an
independent protective factor (OR, 0.05; 95% (I,
0.04-0.58; p < 0.005). The predictive ability of the
variables included in the model was 80% sensi-
tivity to predict death and 93% specificity to
predict survival.

DISCUSSION

This study shows that a significant proportion of
bactaeremic pneumococcal infecions appear in
the hospital setting. NPBI usually appears in
patients with severe underlying diseases and is
associated with a high mortality. Pneumococcal
infections in children and adults are mainly
community-acquired; however, 5. pneumoniae
was already recognised as a common cause of
nosocomial infection before the introduction of
penicillin into clinical practice [16,17]. In the
antibiotic era, nosocomial pneumococcal infec-
tions have been reported fo account for 4% of
cases of acute sinusitis, 5% of cases of bacterial
meningitis and 2% of bacteraemias [18-22]. In a
prospective study of all infections caused by
S. prneumonia in one of the institutions in Madrid
during a 22-month period, pneumococcal infec-
tion was nosocomial in 25% of cases [23]. Some
subgroups of patients, such as the elderly, those
with malignancy, and those with ultimately fatal
diseases, have a much higher rate of nosocomial
pneumococcal infection [24-27]. The incidence of
pnenmococcal bloodstream infections in Madrid
increased significantly between 1986 and 2000, in
both adults (from 8.2 to 16 episodes/100 000
population) and children (from 3.6 to 148
episodes/100 000 population} [28]. Similar increa-
ses have been demonstrated in other geographical
areas [29-331. '

The proportion of pneumococcal bloodstream
infections occurring in hospitalised . patients is
estimated to represent 10-41% of.all cases [4.8,34].

It can be argued that many of the so-called NPBIs

are actually community-acquired, but manifest

©® 2005 Copyright by the Eurapean Society of Clinical Microbiclogy and Infectious Diseases, CMI, 11, 919-524
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following hospital admission with a delay slightly
over the breakpoint of 48 h. The present study
only incuded episodes that manifested 272 h
following hospitalisation of patients with no
evidence of infecHon on admission. The study
confirmed that NPBI tends fo occur after a
relatively ‘prolonged period of hespitalisation
(mean period of 22.56 days), a result that is quite
similar to the mean of 17 days reported by Canet
et al. [8] from another hospital in Spain. There was
no evidence, either epidemiological or based .on
the identification of serotypes, for any major or
minor outbreak that might result in nosocomial
transmission from patient to patient in the insti-
tutions studied.

NPBI ocaurred mainly in patients with severe
underlying conditions, including neoplasia, chro-
nic obstructive pulmonary disease, heart failure,
renal failure and cirrhosis [4,26,35]. Almost half of
the patients in the present series developed severe
forms of sepsis, including septic shock or multi-
organ failure, and a high proportion required ICU
admission [4]. The series found that hung infec-
tions were the portal of entry in only 70% of
cases, and that the absence of pneumonia does not
rule out the possible presence of 5. pneumoniaz in
the blood cultures of hospitalised patients. NPBI
may also occut as a complication of a wide variety
of focal infections, including peritonitis, menin-
gitis, and catheter, upper respiratory tract and
bone and joint infections. In addition, NPBI can
appear as ‘primary’ bactaeremia in a s:gmﬁcant
proportion of patients [8l. '

INPBI is associated with a higher mortality rate
(40-74%) [3,8,36] than community-acquired infec-
Hon (14-27%) [37,38). The above-mentioned con-
ditions explain the high mortality in the series,
which was independently predictable on the basis
of the severity of sepsis, presence of heart failure
and administration of inadequate aniimicrobial
therapy. The most obvious area for potential
intervention is inadequate antimicrobial therapy.
The question of treatment with single vs. double
antimicrobial agents for severe pnewmococcal
infections has been discussed previously [39-42].
The present study found that there was a trend
towards a better prognosis for those patients who
received two active antimicrobial agents, but this
did not reach statistical significance, probably
because of the limited number of patients.

The worldwide escalation of antimicrobial
resistance in S. pnewmonise has prompted the

S. preumoniae bloodstream infections 923

introduction of vaccination [4], and >70% of the
isolates responsible for nosocomial infections in
the present study would have been covered by
the 23-valent polysaccharide vaccine. Unfortu-
nately, pneumococcal vaccination was not a

.common practice in Spain during the period of

the study. It is clear that 5. preumoniae infections
should be added to the list of severe nosocomial

diseases. NPBI has a severe prognosis that
justifies novel therapeutic and prevention
strategies.
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Since 1999, the annual number of syphilis cases has risen in Sweden due mainly to an outbreak among men
having sex with men (MSM) [1].

A 7% increase on the previous year was observed in 2004, with 192 cases - the highest number of annual
notifications since the mid-1980s (Figure 1). The majority of infections were reported to have been acquired
through sex between men (60%, 101 /169), with 38% of infections acquired heterosexually. Nearly a half
(n=97) of all notifications were reported in Stockholm County (which includes city of Stockholm).

Figure 1. Number of syphilis cases reported by year, Sweden 1960-2004
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To gain a better understanding of the epidemiology of reported cases, syphilis statutory notifications in Sweden
in 2004 were reviewed. Notifying physicians were sent a short form reguesting confirmation of the original
notification details and collecting further information on patient’s country of birth, HIV status, syphilis stage at
diagnosis, how the partner probably acquired syphilis, place of infection, and any contact tracing undertaken.

For Stockholm County, 91 forms were returned for the 97 cases notified in 2004. Where the patient’s country of-
birth was known (n=72), 60% were born in Sweden. The majority (82%) of cases in Stockholm County were
acquired through sex between men, with 80% of patients (n=53/66 reported as having acquired infection in
Sweden and 46 cases in the city of Stockholm. For three cases, no infection route was reported, QOutside of
Stockholm County, epidemiological information was provided for 81 of 89 notifications. Where country of birth
was known (n=64), only 24 (38%) were born in Sweden. Two cases were infected through blood products
abroad, and infection route was not reported for 17 cases.

The median age of diagnosis was higher among MSM than heterosexuals.

Table. Epidemiology of statutory notified syphilis cases, Sweden 2004

L I
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S
tockholm County Outside Stockholm County

=81
| Infecti . (N=91) (N )
Infection route Cases Information Cases Information
available %% - available o4
(n) (N) (n) (N)
Sex beiween men 72 88 82 21 o4 33
Infection acquired in 53 66 80 10 21 48
Sweden
Infection acguired in .
Stockholm 46 46 160 0 7
Partner infected in 7 9 ” 3 5 o
_Sweden
Positive HIV status 21 67 31 4 20 20
Primary 26 66 39 8 156 50
Secondary 16 66 24 5 16 31
Syphilis  Early latent g 66 29 3 16 19
(<2yrs)
stage
Late latent 3 66 5 0 16 _
(>2yrs)
Tertiary 2 66 3 0 16 -
Median age at diagnosis ) )
(Range) 40 years (22-76) 44 years (25-68)
Sex between men and 16 a8 18 41 64 64
women
Infection acquired in <10 16 63 6 39 _ 15
Sweden
Infection acquired in *
Stockholm 8 8 - 0 6 -
Partner infected in * *
‘Sweden 4 > 3 9
Positive HIV status 0 12 -- 1 33 3
Primary 7 16 44 6 23 26
Secondary 5 16 31 4 23 17
Syphilis Fj;'yr':)te"t 2 16 13 5 23 22
stage yi
Late latent
(>2yFs) 2 16 13 7 23 30
Tertiary 0 16 - 1 23 4
Median age at diagnosis 33 yoarq (18-61) 34 years (19-58)

(Range)
* No percentages given due to small numbers

Contact tracing

For Stockholm County, of the 49 cases with infection acquired in Sweden, 4.35 partners/case were recalled and
57% contacted and tested (for 44 cases). Outside Stockholm, of 12 cases infected in Sweden, 2.25 partners/
case were recalled. Of the total 27 partners, 16 were contacted and 5 identified as syphilis positive.

Discussion :
In 2004, Stockholm County remained the focus of the syphilis epidemic among MSM, whereas among

http://www.eurosurveillance.org/ew/2005/051110.asp
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heterosexuals, more cases were reported outside Stockholm County. This [atter group mostly acquired their
infections abroad with a minarity being Swedish born (n=9, 26%). Overall, little information was known about
the partner’s country of infection.

Concurrent HIV-infection in syphilis-infected MSM has been reported In many European countries [1-6].
Approximately 30% of MSM with syphilis in 2004 also had HIV infection; which is less than the 53% prevalence
among infected MSM in London [8]. Percentages of MSM and heterosexuals in Stockholm County identified at
the primary stage of infection are however similar to rates reported for London [7]. The later stage syphilis
diagnoses in heterosexuals outside of Stockholm County probably reflect infections acquired abroad being
diagnosed on arrival to Sweden.

In Sweden, contact tracing is undertaken for ail syphilis cases identified, It is aiso mandatory in Sweden to be
tested for a sexually transmitted infection if identified through contact tracing as having been at risk of
exposure to some STIs (as listed in Communicable Disease Act 2004) [8]. Results here Indicate that for
infections acquired in Sweden, over half the sexual partners recalled through partner follow-up were
successfully contacted and tested. Those not contacted inciuded partners recalled who are anonymous or living
abroad and could not be reached.

In Sweden it is recommended that all pregnant women be offered syphilis and HIV testing [2]. No congenital
syphilis cases were reported in 2004. Only one congenital case has been reported in Sweden since 1997,

This review of syphilis cases from 2004 in Sweden echoes similar findings to epidemiological trends identified
within other European countries. Prevention programmes, prompt diagnosis, contract tracing and successful
treatment, all remain vital to prevent increases in incidence,
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