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L E T T E R  T O  T H E  E D I T O R

Central venous catheter- related bloodstream infections in patients 
with haematological malignancies during the SARS- CoV- 2 
pandemic

Patients with haematological malignancies are at increased 
risk for infectious complications. This also applies to infec-
tions due to central venous catheters (CVC), which account 
for a significant proportion of morbidity and mortality in 
these high- risk patients.1 Therefore, implementation of in-
fection prevention bundles is important. Maximal sterile 
barrier precautions during CVC insertion or guidewire 
exchange are strongly recommended including wearing a 
mask.2 Furthermore, surveillance of patients with a CVC is 
encouraged to determine and monitor trends in infection 
rates and to assist in identifying lapses in infection control 
practice.2

To date, the SARS- CoV- 2 pandemic has changed our 
awareness of infection control measures.3,4

We therefore hypothesize, that CVC- related bloodstream 
infections (CRBSI) in patients with haematological ma-
lignancies might be less common during the SARS- CoV- 2 
pandemic due to more stringently applied hygiene measures 
are not only followed during CVC insertion but potentially 
throughout the whole patient stay by hospital staff, patients 
and visitors. Thus, CRBSI surveillance data before and 
during the SARS- CoV- 2 pandemic were compared.

We used data from the SECRECY registry, an ongoing, 
clinical CRBSI registry established in March 2013, currently 
active in six German sites. Surveillance data are documented 
on CRBSI of non- selected, consecutive patients with short- 
term, non- tunnelled jugular, subclavian or femoral vein 
CVCs inserted for routine clinical use. All CVCs were in-
serted according to local standard operating procedures fol-
lowing current guidelines.5 CRBSI were classified according 
to the 2012 Infectious Diseases Working Party (AGIHO) of 
the German Society of Haematology and Medical Oncology 
(DGHO) definition.1 No changes were made regarding CVC 
insertion procedures and CVC care by the sites over time.

For the present analysis, of all cases documented registry 
data on jugular and subclavian CVC with CVC in situ at least 
one day were used. Only CRBSI cases classified as definite 
CRBSI (dCRBSI) and the combination of definite and proba-
ble (dpCRBSI)1 were considered. The primary end- point was 
dCRBSI incidence. Definite CRBSI is subject to the strictest 
diagnostic criteria,1 and seemed to yield more consistent ep-
idemiological parameters.6 For epidemiological studies, it is 

recommended to use CRBSI incidence (incidence density; 
calculated per 1000 CVC days).7

All of the six currently active sites are documenting 
patients with CVC cases since the third quarter of 2018 
(3q2018). As the WHO has declared the SARS- CoV- 2 out-
break a global pandemic at the end of the first quarter of 
2020 (1q2020), on 11 March 2020,3 we have chosen the time 
from the beginning of the second quarter of 2020 (2q2020) 
to the end of the fourth quarter of 2021 (4q2021) as ‘during’ 
the pandemic. The time from 3q2018 to 1q2020 was defined 
as ‘before’ the pandemic, so that both time periods are made 
up of seven quarters each.

Statistical analysis was performed using OpenEpi, version 
3.01 (https://www.opene pi.com), and IBM® SPSS® Statistics, 
version 28 (IBM Corp., Armonk, NY, USA). Two- sided p val-
ues <0.05 were considered statistically significant. Statistical 
tests used are detailed in Table 1.

We identified a total of 2553 CVC with 1474 CVC inserted 
before and 1079 during the pandemic (Table 1). Most patients 
suffered from haematological malignancies [2357 (92.3%)]. 
The great majority of patients were neutropenic at the time 
of CRBSI diagnosis and rates of neutropenia at the time of 
dCRBSI and dpCRBSI during both time periods were not 
different (p = 0.121 for dCRBSI, and p = 0.144 for dpCRBSI).

Looking at the primary end- point, the dCRBSI incidence 
was significantly lower during as compared to before the 
pandemic (1.9 vs 3.9 per 1000 CVC days; p < 0.001), and the 
same is true for the incidence of dpCRBSI (3.5 vs 6.1 per 
1000 CVC days; p < 0.001), the dCRBSI rate (2.9% vs 6.0%; 
p < 0.001) and the dpCRBSI rate (5.4% vs 9.4%; p < 0.001) 
(Table 1). In a time- to- event analysis there were also fewer 
dCRBSI [hazard ratio (HR) 0.47, 95% confidence interval 
(95% CI) 0.31– 0.70; p < 0.001] and dpCRBSI (HR 0.56, 95% 
CI 0.41– 0.76; p < 0.001) during the pandemic compared to 
before (Figure 1).

In summary, we found about 50% fewer CRBSI cases 
during the pandemic as compared to the equivalent time pe-
riod before. This is somewhat unexpected, as there were no 
changes regarding CVC insertion procedures or care by the 
participating sites during the time periods. Also, there were 
no differences in terms of underlying diseases or most CVC 
characteristics.
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T A B L E  1  Comparison of characteristics of patients, CVC and CRBSI of both periods

Before pandemic n = 1474 During pandemic n = 1079 p value

Patients

Median age, years (IQR) 59 (49– 66) 60 (51– 66) 0.010d

Men, n (%) 827 (56.1) 656 (60.8) 0.019e

Underlying disease, n (%)

Acute myeloid leukaemia 532 (36.1) 383 (35.5) 0.160e

Acute lymphoblastic leukaemia 117 (7.9) 78 (7.2)

Non- Hodgkin lymphoma 285 (19.3) 236 (21.9)

Multiple myeloma 321 (21.8) 229 (21.2)

Hodgkin lymphoma 41 (2.8) 26 (2.4)

MDS/MPN 71 (4.8) 38 (3.5)

Cytopenia 28 (1.9) 10 (0.9)

Germ cell tumour 26 (1.8) 20 (1.9)

Carcinoma 25 (1.7) 23 (2.1)

Sarcoma 19 (1.3) 23 (2.1)

Infection 3 (0.2) 6 (0.6)

Othersa 6 (0.4) 7 (0.6)

CVC

Median CVC time, days (95% CI) 15 (14.4– 15.6) 15 (14.3– 15.7) 0.576g

Internal jugular vein, n (%) 1306 (88.6) 1048 (97.1) <0.001e

Antimicrobial- coated, n (%) 231 (15.7) 187 (17.3) 0.279e

CHG- coated dressings, n (%) 463 (31.4) 309 (28.6) 0.138e

Neutropeniab at insertion, n (%) 261 (17.7) 177 (16.4) 0.396e

Neutropeniab at dCRBSI diagnosis, n/N (%) 68/89 (76.4) 28/31 (90.3) 0.121e

Neutropeniab at dpCRBSI diagnosis, n/N (%) 111/138 (80.4) 52/58 (89.7) 0.144e

Neutropeniab at removal, n (%) 476 (32.3) 319 (29.6) 0.153e

High- risk CVC for CRBSIc, n (%) 681 (46.2) 541 (51.1) 0.050e

CRBSI

Incidence, x/1000 CVC days (95% CI)

dCRBSI 3.9 (3.2– 4.9) 1.9 (1.3– 2.6) <0.001h

dpCRBSI 6.1 (5.1– 7.2) 3.5 (2.6– 4.5) <0.001h

Cumulative incidence, % (95% CI)

dCRBSI 41.6 (8.1– 75.1) 9.1 (3.4– 14.8) <0.001g

dpCRBSI 49.3 (19.1– 79.5) 15.0 (8.9– 21.1) <0.001g

Rate, n (% [95% CI])

dCRBSI 89 (6.0 [4.9– 7.4]) 31 (2.9 [2.0– 4.0]) <0.001e

dpCRBSI 138 (9.4 [8.0– 11.0]) 58 (5.4 [4.2– 6.9]) <0.001e

Causative pathogens, n/N (%)

dCRBSI

CoNS 63/89 (70.8) 25/31 (80.6) 0.770f

Enterobacteriaceae 6/89 (6.7) 1/31 (3.2)

Other Gram- negative bacteria 5/89 (5.6) 0

Other Gram- positive bacteria 9/89 (10.1) 3/31 (9.7)

Candida spp. 3/89 (3.4) 1/31 (3.2)

Multimicrobial 3/89 (3.4) 1/31 (3.2)
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As previously shown, male sex, complicated CVC inser-
tion, diagnosis of acute myeloid leukaemia, multiple myeloma 
or non- Hodgkin lymphoma are independent risk factors for 
CRBSI at time of CVC insertion (HR 1.59; p = 0.02).8 In the 
present analysis the number of high- risk CVCs was numer-
ically higher during the pandemic than the before the pan-
demic (51.1% vs 46.2; p = 0.050) so that even more cases of 
CRBSI should have been expected. Furthermore, although 
there were numerically more patients neutropenic during 
the pandemic, this did not translate into more CRBSI. As 
stated in Table S1, one centre had a markedly reduced CVC 
insertion/documentation rate during the pandemic, and the 
six centres had no similar CRBSI incidences/rates. Therefore, 
a centre effect cannot be ruled out. However, we found an 
equal (numerical) reduction of dCRBSI incidence/rate at 
each centre. Due to fewer CVC insertions/documentations 

during the pandemic, one might assume this may have in-
fluenced the result of our study. Therefore, we have com-
pared the data before and during the pandemic without the 
mentioned centre. Even without this centre we found a sig-
nificant decrease in dCRBSI incidence (3.7 vs 1.8/1000 CVC 
days; p < 0.001) and dCRBSI rate (5.5% vs 2.7%; p = 0.001). 
Therefore, we think that the change in CVC insertion/doc-
umentation rate would not be an explanation for the fewer 
CRBSIs during the pandemic.

Potential reasons for the lower CRBSI incidence during 
the pandemic are unclear at the moment. At this point in 
time we can only speculate that rigorous and stringent hy-
giene measurements (beyond our standard CVC- related 
procedures) during the pandemic might have resulted in 
lower rates of CRBSI.9 During the pandemic healthcare 
staff and, to a lesser extent, also patients were consistently 

Before pandemic n = 1474 During pandemic n = 1079 p value

dpCRBSI

CoNS 91/138 (65.9) 43/58 (74.1) 0.767f

Enterobacteriaceae 8/138 (5.8) 2/58 (3.4)

Other Gram- negative bacteria 5/138 (3.6) 1/58 (1.7)

Other Gram- positive bacteria 23/138 (16.7) 8/58 (13.8)

Candida spp. 6/138 (4.3) 1/58 (1.7)

Multimicrobial 5/138 (3.6) 3/58 (5.2)

Abbreviations: CHG, chlorhexidine gluconate; CoNS, coagulase- negative staphylococci; CRBSI, CVC- related bloodstream infection; CVC, central venous catheter; dCRBSI, 
definite CRBSI; dpCRBSI, combined definite plus probable CRBSI; IQR, interquartile range; MDS/MPN myelodysplastic syndrome/myeloproliferative neoplasm; 95% CI, 
95% confidence interval.
aIncluding e.g., bleeding, haemophilia, parenteral nutrition.
bNeutrophils <500/μl or white blood count <1000/μl.
cOne point for male or complicated CVC insertion, two points for diagnosis of acute myeloid leukaemia, multiple myeloma, or non- Hodgkin lymphoma; high- risk 3– 4 
points.8
dWelch test.
eFisher's exact test.
fPearson's χ2 test.
gLog- rank test.
hMid- P exact test.

T A B L E  1  (Continued)

F I G U R E  1  Cumulative incidence of (A) dCRBSI and (B) dpCRBSI during and before SARS- CoV- 2 pandemic. Abbreviations: CRBSI, central venous 
catheter- related bloodstream infection; dCRBSI, definite CRBSI; dpCRBSI, combined definite and probable CRBSI; HR, hazard ratio; 95% CI, 95% 
confidence interval.
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wearing face masks, which may have had an impact on 
the CRBSI incidence during the pandemic. In addition, 
contact restrictions during the pandemic reduced the 
number of visits to the patients by relatives and other 
non- healthcare professionals. This might have been asso-
ciated with less CVC manipulations (fewer disconnections 
of long- running infusions for walks outside the hospital 
ward, etc.) which in turn may have resulted in a lower 
CRBSI risk. Intensified hand hygiene/disinfection during 
the pandemic3,4,10 may also have had an impact on the 
CRBSI risk.1,2

In conclusion, our data provide some evidence that the 
incidence of CRBSI in patients with haematological malig-
nancies was reduced during the SARS- CoV- 2 pandemic, 
probably as a result of stricter overall hygiene measures10 
which may also have contributed to a general lower inci-
dence of infectious diseases.11,12 However, not only hygiene, 
but also thorough surveillance, including awareness, may 
have contributed to the significant reduction in CRBSI.
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