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Is it safe and efficacious to remove central lines in pediatric
bonemarrow transplant patients with platelets less than
20,000/µl?
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Abstract

Background: Patients with tunneled central venous lines (CVL) may develop blood-

stream infectionswhich at times are difficult to controlwithout line removal. Concomi-

tant severe thrombocytopenia with platelet transfusion refractoriness is often consid-

ered a major contraindication to any procedure involving a major blood vessel. There

is very little literature on the clinical risks of tunneled central line removal in febrile

pancytopenia patients.

Procedure:We analyzed complications and outcomes in all our patients, a total of 52,

who underwent CVL removal with platelets<20,000/µl.
Results: CVL removal was done on a median day of 17.5 with 47 of the 52 patients

never having achieved platelets engraftment prior to line removal. No bleeding

episodes or unplanned transfusions could be associated with CVL removal. No other

complications were also reported. All patients had time to hemostasis within 5 min

of catheter removal. Removal of CVL under local anesthesia remained complication-

free even at platelet counts less than 20,000/ul. A total of 31 patients were febrile

at the time of CVL removal, of which 17 became afebrile within 2 days. We found

no difference in defervescence when comparing those whose antibiotic therapy was

changed/escalated versus those in whom it was not.

Conclusion:Our findings suggest that central lines can be safely removedwith platelet

counts less than 20,000/ul and that this may result in enhanced bloodstream infection

control. This might be particularly relevant to neutropenic patients in this day and age

of multidrug-resistant organism emergence and paucity of new effective antibiotics.
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1 BACKGROUND

Indwelling central venous lines (CVL) may develop biofilms and

microthrombi, protecting organisms from antibiotics [1]. As a result,

patients with tunnelled CVL may develop bloodstream infections

which at times are difficult to control without line removal, particularly

if neutropenic. Concomitant severe thrombocytopenia with platelet

transfusion refractoriness is often considered a major contraindica-

tion to any procedure involving a major blood vessel. There is how-

ever very little literature on the actual clinical risks of tunnelled central

line removal in febrile pancytopenic patients not responding to second-

line broad-spectrum parenteral antibiotic therapy, while the safety of

USG-guided central line insertion in thrombocytopenic patients is well

established [2–4].

Weanalyzed complications andoutcomes in all or patients, a total of

52, who underwent CVL removal with platelets<20,000/µl.

2 PATIENTS AND METHODS

The medical records available on BMTPlus [5] of all 294 patients who

underwent a total of 302 transplants at the Sankalp-People Tree Cen-

tre for Pediatric BMT, Bangalore (PTH) and Sankalp-CIMS Centre for

Pediatric BMT, Ahmedabad (CIMS), between August 2015 and March

2020 were analysed to identify patients who had CVL removed while

having a baseline platelet count less than 20,000/µl, which identi-

fied 52 such instances. Baseline platelets count was obtained on the

day of removal prior to platelets infusions. Of these 52 transplants

31 were boys and 21 were girls with a median age 10.1 (IQR 7.9–

13.0) years. Indication for transplant was severe thalassemia for 46

patients (3 splenectomised), severe aplastic anaemia for four patients,

Fanconi’s anaemia for one patient and sickle cell disease for one

patient.

Blood counts, transfusions, maximum daily temperature, clinical

notes, culture reports, C-reactive protein (CRP), Procalcitonin (PCT)

and antibiotic therapy were extracted from patient records for 2 days

prior to 2 days after CVL removal.

Patients who had a haemoglobin drop of more than 1 gm/dl on the

day after line removal were identified. Defervescence (maximal daily

temperature less than 38◦C) within 48 h of line removal was the pri-

mary outcome sought. Antibiotics orders were reviewed looking for

change on the same day as line removal. Any drop in CRP and PCT val-

uespost line removalwasalsoexamined for thosewhohadCRPgreater

than 0.6 mg/dl and PCT greater than 0.5 ng/ml prior to line removal.

Culture reports were examined to identify any evidence of central line

infection. Clinical notes were reviewed to identify any complication

related to central line removal.

CVLwas removed at the bedside under local anaesthesia at PTH [5]

while sedation was employed at CIMS hospital [6].

Fisher’s exact test was performed using R version 3.5.x to see if

there was a difference between those who had an escalation/change

in antibiotics versus those who did not at the time of line removal.

3 RESULTS

3.1 Safety

Central lines were removed from the 52 patients with platelets less

than 20,000/µl on a median day 17.5 (interquartile range: 13—26.3)

post transplantation. All patients had received platelet transfusions

through their transplant course prior to the day of line removal.

Platelets had not yet engrafted in 47 patients while the remaining

had a decrease in platelet counts post engraftment at the time of line

removal. Only random donor platelets were transfused in 30 patients,

single donor platelets alone were infused in six patients, both were

used in five patients and 11 patients had no platelets transfusion on

the day of line removal. In all, nine patients who had a haemoglobin

less than 8 gm/dl received packed red cell transfusions on the day of

CVL removal. A haemoglobin drop of more than 1gm/dl was observed

in five patients however none of them had any overt bleeding. No

bleeding episodes or unplanned transfusions could be associated with

CVL removal. No other complications were also reported. Table 1 sum-

marises transfusions and significant bleeding. Figure 1 shows the dis-

tribution of central line removal at platelets less than 20,000/µl at each
of the centre along with the nature of platelet transfusion given.

3.2 Efficacy

A total 31 patients were febrile at the time of CVL removal, of which

17 became afebrile within 2 days, 12 continued to have fever and

two died. Both the patients who died had neutropenic sepsis and one

also had steroid refractory graft versus host disease (GVHD). These

deaths were not associated with the possible complications of line

removal. Among the 29 patients whose fever response could be eval-

uated, antibiotics were changed or escalated in 16 of the patients

together with line removal. Among these, 10 became afebrile. Of the

13 patients who had no antibiotics escalation, seven became afebrile.

Fisher’s exact test performed to compare those whose antibiotic ther-

apywas changed/escalated versus those inwhom itwasnot, showedno

difference in response (p= 0.7). Positive blood cultures fromCVL sam-

pling were found in 16 patients of whom seven became afebrile within

2 days of line removal. Table 2 summarises the fever and infections sta-

tus.

Only at one of the two centres enough CRP and PCT reports were

available to be able to assess a response to CVL removal. Of the 18

patientswith elevatedCRP atCVL removal and follow-up values, three

showed decrease within 2 days. Of the five patients with elevated

PCT levels and follow-up values, two showed a decrease within 2 days.

Table 3 summarises the CRP and PCT response to line removal.

4 DISCUSSION

Haematopoietic stem cell transplantation (HCT) is associated with

variable periods of severe thrombocytopenia. However, major

bleeding (defined as any bleeding other than petechiae or mucosal)
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TABLE 1 Total central venous lines (CVL) removals, platelets transfusion, and complications versus platelets range for PTH and CIMS,
respectively

CIMS PTH

All 0–10k 10–20k All 0–10k 10–20k Total

Total transplants 116 186 302

CVLs removed<20,000 16 8 8 36 19 17 52

PRBC transfused 2 1 1 7 6 1 9

HbDrop>1 g/dl 2 1 1 3 1 2 5

Bleeding post CVL removal or unplanned

RBC transfusions

0 0 0 0 0 0 0

Other CVL removal-related complications 0 0 0 0 0 0 0

Platelets on next day of CVL removal 20,000 13 7 6 26 19 7 39

F IGURE 1 Central line removal at platelets less than 20,000/µl

occurs in aminority of patients and it is unclear if the administration of

platelets is required for central venous catheter removal.

Our findings were similar to those observed by Stecker et al [7].

To minimize local trauma while removing the CVL we did not make

an extra effort to remove the polyester cuff if it separated from the

catheter as this has been shown to be of no clinical significance in

most patients [8]. Moreover, in our subset of patients, primarily with

non-malignant diseases, the tunnelled CVL was inserted at the time

of conditioning initiation, so that little or no cuff fibrosis was present

at the time of removal. One concern may be the achievement of
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TABLE 2 Summary of the fever and infections status

Fever at

CVL

removal

Fever at CVL

removal and no

antibiotics

change

Positive

CVL

cultures

CIMS 7 3 7

Response 4 2 3

No response 3 1 4

PTH 24 10 9

Response 13 5 4

No response 9 5 4

Died prior to

response

2 1

Total 31 13 16

TABLE 3 Summary of the C-reactive protein (CRP) and
Procalcitonin (PCT) response to line removal

CRP PCT

CIMS

Not elevated –

Response –

No response –

Undetermined/Unknown 16 16

PTH

Not elevated 3 3

Response 3 2

No response 15 3

Undetermined/Unknown 15 28

haemostasis if traction removal fails in a particular patient and a cut

down is required to remove the catheter. Unlike the study by Stecker et

al [7], none of our patients developed this complication. Interestingly,

only about five minutes of manual compression were needed to attain

complete haemostasis.

Bedside removal of CVL under local anaesthesia remained

complication-free even at platelet counts less than 20,000/µl.
Haemoglobin drop of more than 1 g/dl was observed in five of the

patients but none showed any signs of overt bleeding and did not

require any packed red blood cells (PRBC) transfusion post CVL

removal.

Although Stecker et al [7] in their study reported adverse events like

bruising, minimal blood oozing, and discomfort, which are not uncom-

monly seen, none of our cases reported any of these events.

Even if the mortality associated with CVL infections is still a subject

of methodological debates [9,10], morbidity is well documented and

includes severe sepsis and septic shock, septic thrombophlebitis,

endocarditis and thromboembolism [11]. Neutropenia is a major

independent risk factor for CVL infections, and neutropenic patients

with bloodstream infections are at a higher risk of mortality compared

with non-neutropenic patients [12]. In our cases, defervescence and

septic markers response was independent of concomitant neutrophil

recovery.

Although patients undergoing allogeneic or autologous HCT are

commonly neutropenic, transplantationmight further increase the risk

ofCVL infections independent of the impact of neutropenia. In a recent

retrospective study by McDonald and colleagues, on 352 patients

undergoing allogeneic HCT, the use of a matched unrelated donor

(MUD) and/or haploidentical donor and the use of an ablative condi-

tioning regimen were independently associated with the development

of CVL infections onmultivariate analysis [13].

The emergence of multidrug resistance (MDR) organisms is a grow-

ing threat [14] so that any measure limiting the prolonged use of high-

end antibiotics is particularly relevant, and CVL removal becomes a

necessity to reduce morbidity and eventually mortality in patients at

risk of hospital-acquired infections.

Placement of tunnelled central venous catheters has been exten-

sively studied, but we were not able to find any reports on removal-

related complications during severe pancytopenia or the impact of PT,

INR, aPTT or platelets transfusions before traction catheter removal.

In conclusion, though our study has limitations in its sample size, it

suggests that central lines can be safely removed with platelet counts

less than 20,000/µl and that this may result in enhanced bloodstream

infection control. This might be particularly relevant to neutropenic

patients in this day and age of MDR organisms emergence and paucity

of neweffective antibiotics. Inouropinion, the riskof infectionprogres-

sion leaving an indwelling CVL in pancytopenia patients with persis-

tent fever not responding to broad-spectrum antibiotics far outweigh

the minimal risk of severe bleeding associated with CVL removal dur-

ing severe thrombocytopenia.

AUTHOR CONTRIBUTIONS

PM,MGRD, RKA, and LFwrote themanuscript. SR, SP, DT, VS, AC, and

LFparticipated inmedicalmanagement. RD,RKA, andLFwere involved

in conception, design, acquisition, analysis, or interpretation of data. All

authors critically reviewed and approved themanuscript.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

ACKNOWLEDGMENTS

The authors would like to thank all our patients and their families. The

authors would also like to thank all the institutions who were involved

in caregiving.

ORCID

RajatKumarAgarwal https://orcid.org/0000-0003-4864-6479

REFERENCES

1. GominetM,Compain F, BeloinC, LebeauxD. Central venous catheters

and biofilms: where do we stand in 2017? APMIS. 2017;125(4):365-

75. https://doi.org/10.1111/apm.12665

https://orcid.org/0000-0003-4864-6479
https://orcid.org/0000-0003-4864-6479
https://doi.org/10.1111/apm.12665


158 MARWAH ET AL.

2. Cabrini L, Pappacena S, Mattioli L, Beccaria P, Colombo S, Bel-

lomo R, et al. Administration of blood products to prevent bleeding

complications associated with central venous catheter insertion in

patients at risk: a systematic review. Br J Anaesth. 2017;118(4):630-

4. https://doi.org/10.1093/bja/aex060

3. Estcourt LJ, DesboroughM, Hopewell S, Doree C, Stanworth SJ. Com-

parison of different platelet transfusion thresholds prior to insertion

of central lines in patients with thrombocytopenia. Cochrane Haema-

tological Malignancies Group, ed. Cochrane Database Syst Rev. Pub-

lished online December 2, 2015. https://doi.org/10.1002/14651858.

CD011771.pub2

4. van de Weerdt EK, Biemond BJ, Zeerleder SS, van Lienden KP, Bin-

nekade JM, Vlaar APJ et al. Prophylactic platelet transfusion prior

to central venous catheter placement in patients with thrombo-

cytopenia: study protocol for a randomised controlled trial. Trials.

2018;19(1):127. https://doi.org/10.1186/s13063-018-2480-3

5. Agarwal RK, Sedai A, Dhimal S, Ankita K, Clemente L, Siddique S, et al.

A prospective international cooperative information technology plat-

form built using open-source tools for improving the access to and

safety of bone marrow transplantation in low- and middle-income

countries. J Am Med Inform Assoc. 2014;21(6):1125-8. https://doi.

org/10.1136/amiajnl-2013-002594

6. Sandeep, Priya G, Prasad S, Bhatt N, Trivedi B, Lavana S, et al. Pat-

terns of central line infections in two bone marrow transplant units

in India among children undergoing allogeneic transplant for thalas-

saemia. Pediatr Hematol Oncol J. 2018;3(3):S56. https://doi.org/10.

1016/j.phoj.2018.11.161

7. Stecker MS, Johnson MS, Ying J, McLennan G, Agarwal DM, Namys-

lowski J, et al. Time to hemostasis after traction removal of

tunneled cuffed central venous catheters. J Vasc Interv Radiol.

2007;18(10):1232-9. https://doi.org/10.1016/j.jvir.2007.06.035

8. Rodriguez D, Park BJ, Almirante B, Cuenca-Estrella M, Planes AM,

Mensa J, et al. Impact of early central venous catheter removal on out-

come in patients with candidaemia. Clin Microbiol Infect Off Publ Eur

Soc Clin Microbiol Infect Dis. 2007;13(8):788-93. https://doi.org/10.

1111/j.1469-0691.2007.01758.x

9. O’Grady NP, Alexander M, Burns LA, Dellinger EP, Garland J, Heard

SO, et al. Guidelines for the prevention of intravascular catheter-

related infections. Clin Infect Dis. 2011;52(9):e162-93. https://doi.

org/10.1093/cid/cir257

10. Gahlot R, Nigam C, Kumar V, Yadav G, Anupurba S. Catheter-related

bloodstream infections. Int J Crit Illn Inj Sci. 2014;4(2):162-7. https://

doi.org/10.4103/2229-5151.134184

11. Soufir L, Timsit JF,MaheC, Carlet J, Regnier B, Chevret S. Attributable

morbidity and mortality of catheter-related septicemia in critically

ill patients: a matched, risk-adjusted, cohort study. Infect Con-

trol Hosp Epidemiol. 1999;20(6):396-401. https://doi.org/10.1086/

501639

12. Lebeaux D, Chauhan A, Létoffé S, Fischer F, de Reuse H, Beloin C,

et al. pH-mediated potentiation of aminoglycosides kills bacterial per-

sisters and eradicates in vivo biofilms. J Infect Dis. 2014;210(9):1357-

66. https://doi.org/10.1093/infdis/jiu286

13. Howell PB, Walters PE, Donowitz GR, Farr BM. Risk factors

for infection of adult patients with cancer who have tun-

nelled central venous catheters. Cancer. 1995;75(6):1367-75.

https://doi.org/10.1002/1097-0142(19950315)75:6<1367::aid-

cncr2820750620>3.0.co;2-z

14. Molton JS, Tambyah PA, Ang BSP, Ling ML, Fisher DA. The

global spread of healthcare-associated multidrug-resistant bac-

teria: a perspective from Asia. Weinstein RA, ed. Clin Infect Dis.

2013;56(9):1310-8. https://doi.org/10.1093/cid/cit020

How to cite this article: Marwah P, Ramprakash S, Prasad T R

S, GizhlaryanM, Trivedi D, Shah V, et al. Is it safe and

efficacious to remove central lines in pediatric bonemarrow

transplant patients with platelets less than 20,000/ul? eJHaem.

2022;3:154–158. https://doi.org/10.1002/jha2.379

https://doi.org/10.1093/bja/aex060
https://doi.org/10.1002/14651858.CD011771.pub2
https://doi.org/10.1002/14651858.CD011771.pub2
https://doi.org/10.1186/s13063-018-2480-3
https://doi.org/10.1136/amiajnl-2013-002594
https://doi.org/10.1136/amiajnl-2013-002594
https://doi.org/10.1016/j.phoj.2018.11.161
https://doi.org/10.1016/j.phoj.2018.11.161
https://doi.org/10.1016/j.jvir.2007.06.035
https://doi.org/10.1111/j.1469-0691.2007.01758.x
https://doi.org/10.1111/j.1469-0691.2007.01758.x
https://doi.org/10.1093/cid/cir257
https://doi.org/10.1093/cid/cir257
https://doi.org/10.4103/2229-5151.134184
https://doi.org/10.4103/2229-5151.134184
https://doi.org/10.1086/501639
https://doi.org/10.1086/501639
https://doi.org/10.1093/infdis/jiu286
https://doi.org/10.1002/1097-0142(19950315)75
https://doi.org/10.1093/cid/cit020
https://doi.org/10.1002/jha2.379

	Is it safe and efficacious to remove central lines in pediatric bone marrow transplant patients with platelets less than 20,000/&#x03BC;l?
	Abstract
	1 | BACKGROUND
	2 | PATIENTS AND METHODS
	3 | RESULTS
	3.1 | Safety
	3.2 | Efficacy

	4 | DISCUSSION
	AUTHOR CONTRIBUTIONS
	CONFLICT OF INTEREST
	ACKNOWLEDGMENTS
	ORCID
	REFERENCES


