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To the Editor—In 2015, we reported on the risk of central venous
catheter (CVC)–related bloodstream infections (CRBSIs) in obese
patients with hematological malignancies.1 Considering together
definite, probable, and possible CRBSIs,2 we detected no difference
in the CRBSI rate between obese and nonobese patients (22.1% vs
23.3%).1 However, this analysis was based on only 335 CVC cases
from the Magdeburg cohort of the SECRECY registry (German
Clinical Trial Register, no. DRKS00006551).3 Furthermore, we did
not distinguish between obese and overweight patients. Although
both obesity and overweight are associated with increased dis-
ease-specific morbidity for some diseases, obesity mostly confers
a higher risk than overweight.4 Therefore, we updated our analysis
on the CRBSI risk in both obese and overweight patients from the
Magdeburg cohort of the SECRECY registry.

Patients with a body mass indexes (BMIs) of 18.5–24.9 kg/m2

were considered normal weight, those with 25.0–29.9 kg/m2 were
considered overweight, and patients with a BMI ≥30 kg/m2 were
considered obese.5 For a diagnosis of definite or probable CRBSI
we used the 2012 definitions of the Infectious Diseases Working
Party (AGIHO) of the German Society of Hematology and
Medical Oncology (DGHO).2 From March 2013 to September
2021, 1,046 nontunneled jugular or subclavian vein CVCs were
inserted in patients with a BMI of >18.5 kg/m2. Patient and
CVC characteristics as well as CRBSI features are shown in
Table 1. A median of 1 CVC was inserted per patient (mean,
1.9; range, 1–7). In 699 cases (66.8%), CVCs were inserted in
patients with BMI ≥25 kg/m2: 405 (38.7%) were overweight and
294 (28.1%) were obese. The median BMI of both overweight
and obese patients was 26 kg/m2 (range, 19–56). With respect to
the entire group of patients, 21.7% were neutropenic at time of
CVC insertion and 87.6%were neutropenic at at CRBSI onset, with
no significant differences between groups. Most CVCs were
inserted in the internal jugular vein and had chlorhexidine-coated
CVC dressings.

The median number of CVC days was lower in obese compared
to normal weight or overweight patients (14 vs 17 days). However,
the median time to CRBSI onset was similar between the groups
(11 and 12 days, respectively). The CRBSI rate was significantly
higher in the overweight as compared to the normal weight group

(12.1% vs 7.5%; hazard ratio [HR], 1.66; 95% confidence interval
[CI], 1.03–2.68; P = .04), whereas it was not significantly different
between obese and normal weight patients (10.2% vs 7.5%; HR,
1.26; 95% CI, 0.97–1.64; P = .09).

Furthermore, the incidence of CRBSI was higher in overweight
than the normal weight patients (7.4 per 1,000 CVC days vs 4.5 per
1,000 CVC days; P = .04) but not in obese compared to normal
weight patients (7.0 per 1,000 CVC days vs 4.5 per 1,000 CVC days;
P = .10).

These findings are somewhat surprising. Notably, the propor-
tion of men in the overweight group was higher than in the obese
group (68.1% vs 55.1; P < .001). Male sex was previously identified
as an independent risk factor for CRBSI in patients with hemato-
logical malignancies,6 and this may have contributed to the higher
CRBSI rate and incidence in the overweight group. However, in
another sex-matched analysis of the whole cohort, we detected
no significant difference in the CRBIS rate between the overweight
and the normal weight group [22 (8.5%) of 258 vs 23 (7.7%) of 298;
P = .73] nor between the obese and the normal weight group
[26 (9.8%) of 264 vs 23 (7.7%) of 298; P = .38]. In addition, we
detected no difference in the CRBSI incidence between the
overweight and the normal weight group (5.1 per 1,000 CVC days
vs 4.7 per 1,000 CVC days; P = .76) nor between the obese and the
normal weight group (6.7 per 1,000 CVC days vs 4.7 per 1,000 CVC
days; P = .20).

In summary, our results show that neither obesity nor over-
weight are risk factors for CRBSI in patients with hematological
malignancies. However, we cannot rule out that both potential risk
factors were merely masked by neutropenia, a well-established risk
factor for CRBSI in hematological patients,2,7 which was present in
∼90% at CRBSI onset in our cohort. Apart from this, obesity has
been shown to be an independent risk factor for CRBSIs in the ICU
setting,8,9 possibly because of inadequate CVC dressings or CVC
dressing disruption.9,10
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Table 1. Patients/CVCs Characteristics and CRBSI Features

Parameter Control Cohort (n=347)
Overweight Cohort

(n=405)
Obesity Cohort

(n=294)

Median BMI, kg/m2 (range) 22 (19–24) 27 (25–29) 33 (30–56)

Median age, y (IQR) 55 (40–63) 61 (54–67) 59 (50–64)

Sex, male, n/N (%) 198/347 (57.1) 276/405 (68.1) 162/294 (55.1)

Underlying diseases, n/N (%)

Acute leukemia 209/347 (60.2) 191/405 (47.2) 137/294 (46.6)

Lymphoma 63/347 (18.2) 67/405 (16.5) 39/294 (13.3)

Multiple myeloma 51/347 (14.7) 118/405 94/294 (32.0)

Myeloproliferative neoplasm 1/347 (0.3) (2/405 (0.5)29.1) 0

Myelodysplastic syndrome 2/347 (0.6) 6/405 (1.5) 3/294 (1.0)

Others 21/347 (6.1) 21/405 (5.2) 21/294 (7.1)

Neutropeniaa at CVC insertion, n/N (%) 79/347 (22.8) 80/405 (19.8) 66/294 (22.4)

Neutropeniaa at infection, n/N (%)

CRBSIb 23/26 (88.5) 41/49 (83.7) 28/30 (93.3)

dCRBSI 7/8 (87.5) 21/23 (91.3) 8/9 (88.9)

Chlorhexidine-coated CVC dressing, n/N (%) 340/347 (98.0) 404/405 (99.8) 288/294 (98.0)

Antimicrobial-coated CVC, n/N (%) 5/347 (1.4) 3/405 (0.7) 5/294 (1.7)

Jugular vein CVC, n/N (%) 339/347 (97.7) 397/405 (98.0) 291/294 (99.0)

CVC days, median (IQR) 17 (8–23) 17 (9–21) 14 (7.75–21)

Median time to onset, d (IQR)

CRBSIb 11 (7.75–16.25) 12 (6–19) 11 (9.75–14.25)

dCRBSI 10.5 (6.75–22.25) 12 (10–14) 12 (10–15.5)

Infection rate, n/N (%)

CRBSIb 26/347 (7.5) 49/405 (12.1) 30/294 (10.2)

(P=.04c) (P=.23c)

HR, 1.66 (95% CI, 1.03–2.68) HR, 1.26 (95% CI, 0.97–1.64)

(P=.04) (P=.09)

23/405 (5.7) 9/294 (3.1)

dCRBSI 8/347 (2.3) (P=.02d) (P=.56c)

HR, 2.48 (95% CI, 1.11–5.54) HR, 1.26 (95% CI, 0.78–2.03)

(P=.03) (P=.35)

Infection incidence, x per 1,000 CVC days

CRBSIb 4.5 7.4 7.0

(P=.04c) (P=.10c)

dCRBSI 1.4 3.5 2.1

(P=.02c) (P=.41c)

Causative CRBSIb pathogens, n/N (%)

Coagulase-negative staphylococci 22/26 (84.6) 36/49 (73.5) 26/30 (86.7)

Enterobacteriaceae 2/26 (7.7) 1/49 (2.0) 0

Other Gram-negative pathogens 0 3/49 (6.1) 0

Other Gram-positive pathogens 2/26 (7.7) 8/49 (16.3) 3/30 (10.0)

Multibacterial 0 1/49 (2.0) 1/30 (3.3)

Note. CVC, central venous catheter; CRBSI, central venous catheter–related bloodstream infection; dCRBSI, definite CRBSI2; BMI, body mass index; IQR, interquartile range; HR, hazard ratio; CI,
confidence interval. All P values are 2-sided.
aNeutrophile granulocytes <500/μL or leucocytes <1,000/μL.
bCombined definite or probable CRBSI.2
cMid-P exact test.
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To the Editor—Staphylococcus aureus ranks third among patho-
gens causing healthcare-associated bloodstream infections in
Brazil, and >60% of reported isolates are methicillin resistant
(ie, MRSA).1 The rise of healthcare-associated MRSA in Brazil
occurred in the 1990s, mostly due to the extensive spread of
the Brazilian epidemic clone (BEC).2 BEC harbored the staphy-
lococcal chromosome cassette (SCC) mec type III and were typ-
ically resistant to several antimicrobials, such as trimethoprim/
sulfametoxazole (TMP/SMX), quinolones, and clindamycin.
For a long time (before the national registration of linezolid
and daptomycin), glycopeptides remained as the sole therapeutic
option for healthcare-associated MRSA (HA-MRSA) in Brazil.3

Recent studies report that BEC has been substituted for
clones harboring SCCmec type II, with remarkable increasing
susceptibility to TMP/SMX and modest increases in susceptibil-
ity to ciprofloxacin and clindamycin.4,5 Sporadic findings have
indicated that TMX/SMX-susceptible, SCCmec type IV–harbor-
ing MRSA clones, which probably originated in the community,
have spread within Brazilian hospitals.6,7 Susceptibility to TMP/
SMX, ciprofloxacin, and clindamycin has been proposed as a
proxy marker of the so-called community-associated MRSA
(CA-MRSA) invading hospitals.8

Time series analysis, especially joinpoint regression techniques,
which detect changes in time trends, have been rather infrequently
applied to analyze long-term trends in antimicrobial resistance
within healthcare settings. With that in mind, we conducted a
time series analysis of HA-MRSA bloodstream infections (BSIs) in a
teaching hospital from inner Brazil. The Botucatu Medical School
teaching hospital has 500 beds and is a tertiary-care referral facility
for an area with 500,000 inhabitants. Briefly, we analyzed monthly
proportions of resistance to TMP/SMX, clindamycin, and ciproflox-
acin among CA-MRSA BSIs from 2005 through 2019. During that 15
years, 2,291 nonduplicate episodes of CA-MRSA BSI were detected.
We used Joinpoint version 4.9 software (National Cancer Institute,
Calverton, MD) to identify changes in the time trends of those resis-
tance patterns.We used a linear approach, and aminimum interval of
6 months between joinpoints was selected.

Our results are summarized in Figure 1. The overall resistance
rates were as follows: TMP/SMX, 26.6%; clindamycin, 77.6%; and
ciprofloxacin, 73.5%. We found 3 joinpoints for TMP/SMX resis-
tance; the most relevant was followed by an abrupt decrease from
80.2% to 41.0% beginning in August 2007. The trend changed to a
slower decrease until June 2016 (to 37.5%), with a small increase
thereafter. Both clindamycin (1 joinpoint in July 2014) and cipro-
floxacin (2 joinpoints in February and September 2011, respec-
tively) presented initial decreases followed by slow increase in
resistance. Notably, joinpoints in trends were not simultaneous
for different antimicrobials.

This picture is more compatible with the substitution of
SCCmec type III–harboring BEC for SCCmec II–harboring clones,
which has been reported to maintain high levels of resistance to
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