
 

 Intravenous epoprostenol and 

treprostinil have improved sur-

vival and quality of life for pa-

tients with pulmonary arterial 

hypertension.  As a permanent 

central venous catheter (CVC) is 

required for chronic prostanoid 

therapy, the risks of catheter site 

infections, bacteremia and sep-

sis are significant and can con-

tribute to morbidity and mortal-

ity. Recent reports have sug-

gested an increased incidence of 

catheter related blood stream 

infections (CR-BSI). In re-

sponse, the Scientific Leader-

ship Council (SLC) of the Pul-

monary Hypertension Associa-

tion decided to examine current 

practices regarding CVC care 

and prostanoid administration 

and to provide recommenda-

tions for good clinical practice. 

 

A survey conducted by the SLC 

at seven Pulmonary Hyperten-

sion (PH) centers regarding pro-

tocols for prostanoid administra-

tion and CVC care found many 

similarities between protocols, 

but also some significant varia-

tion as well.  An extensive lit-

erature search uncovered many 

evidenced based recommenda-

tions for CVC care.  However, 

within this literature there were 

few recommendations address-

ing best clinical practice when 

intravenous infusions cannot be 

interrupted for showering and 

other daily activities.  The litera-

ture was carefully scrutinized 

and recommendations were 

extrapolated to form guide-

lines for nurses and practitio-

ners managing patients on 

prostanoid therapy.  Follow-

ing review and approval by 

the SLC, Guidelines for the 

Prevention of Central Venous 

Catheter-Related Blood 

Stream Infections (CR-BSI) 

with Prostanoid Therapy of 

Pulmonary Arterial Hyperten-

sion was recently published in 

Advances in Pulmonary Hy-

pertension and will also soon 

be published in Pulmonary 

Hypertension Reviews, the 

companion journal to the In-

ternational Journal of Clinical 

Practice.1 

 

Pulmonary hypertension 

nurses and practitioners are 

highly encouraged to review 

the guidelines, examine their 

own clinical practices and 

teaching, and implement 

changes as appropriate to im-

prove clinical practice.  While 

many recommendations for 

the prevention of CR-BSI are 

detailed in the guidelines, the 

following information high-

lights a few of the recommen-

dations associated with the 

three possible portals of entry 

for CR-BSI: catheter hub, 

catheter insertion site, infu-

sion solution. 

 

Catheter Hub 

The catheter hub plays a ma-

jor role as the portal of entry for 

microorganisms for patients 

with long-term CVCs. 2   

 

Therefore, the guidelines pro-

vide several recommendations 

regarding protection of the 

catheter hub. The closed hub 

system, or use of a needleless 

intravascular device on the end 

of the CVC decreases the num-

ber of times the catheter hub is 

exposed to the environment and 

has decreased the incidence of 

CR-BSI in patients on epopros-

tenol therapy. 3     

 

With the closed hub system, the 

catheter hub is only exposed to 

the environment weekly when 

the device is changed as op-

posed to 2-3 times weekly when 

tubing is changed without a nee-

dleless intravascular device in 

place. Many types of needleless 

intravascular devices are avail-

able and fall into three design 

categories:  split-septum con-

nector, luer access mechanical 

valve, and luer access mechani-

cal valve with positive displace-

ment feature.  

 

Many of the luer valve devices 

are designed with a rim around 

the valve and have been associ-

ated with increased rates of CR-

BSI, possibly related to micro-

organisms harboring within the 

rim of the device. 4   
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Eliana, wearing her 

IV therapy pump at 

ballet class. [Photo 

courtesy of author] 

 

Central Venous Catheter Infections:   

New Problems and New Solutions 

This newsletter, compiled 
by the Education Commit-

tee of PH Resource Net-

work, is intended to pro-

vide a professional forum 

to share, learn, network 

and enhance our practice 
and understanding of PH. 

 

The information provided 
in the newsletter is not an 

endorsement of any par-

ticular method or form of 
treatment but a ñsharingò 

of information that may 

help you in your PH plan 
of care and broaden your 

understanding of clinical 

situations.  
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ò  For needleless 

access, the split 

septum vial 

adapter is 

preferred over 

the luer 

activated devices 

due to the flat 

surface that can 

be more 

thoroughly 

disinfected prior 

to access.ó  

 

- Aimee Doran, 

MS, RN, CPNP 
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Therefore, the split septum device is 

preferred. However, a mechanical 

device with a flat, smooth surface 

that can easily be disinfected may 

also be considered. The BD Q-

Syte® is the newest type of split 

septum devise available and allows 

for a direct and secure connection 

with the infusion pump tubing.  

Patients must clearly understand 

that the needleless device must be 

cleansed with alcohol and allowed 

to dry before connecting new tub-

ing. 

 

Even with the utilization of the 

closed hub system, there is evidence 

to suggest that infusion system con-

nections may be exposed to hydro-

philic organisms during showering.  

A recent increase in gram negative 

CR-BSI at The Childrenôs Hospital 

in Denver prompted the consulta-

tion of a plastics engineer regarding 

the possible mechanism of entry.  It 

was discovered that when any con-

nection to the hub is exposed to 

water (e.g., showering), water is 

able to track along the threads of the 

connection. (Figure 1)  If the cathe-

ter hub is disconnected from a nee-

dleless device or tubing while the 

treads are wet, water migrates to the 

end of the catheter hub allowing for 

hydrophilic organisms to enter the 

catheter.  Thus, it is strongly recom-

mended that connections be pro-

tected from water at all times and it 

is critical that the connections are 

never opened if wet.  While many 

impermeable covers for the connec-

tions have been tried, most patients 

find Glad Press and Seal® to be the 

easiest and most effective.  At The 

Childrenôs Hospital,  implementa-

tion of the closed hub system and 

protection of connections from wa-

ter has significantly reduced the rate 

of CR-BSI in patients treated with 

prostanoids from 1.01 to 0.27 infec-

tions per 1000 catheter days 

(P=0.17) and there have been no 

further cases of gram negative bac-

teremia.5 

 

Catheter Insertion Site 

The catheter insertion site is also a 

potential portal of entry for micro-

organisms. While scientific based 

evidence varies regarding catheter 

site care and dressings, one of the 

strongest recommendations ad-

dresses skin disinfectants. The use 

of two percent chlorhexidine-based 

preparation is the preferred antisep-

tic.  However, tincture of iodine and 

alcohol can also be used.  Insuffi-

cient evidence exists to recommend 

the chronic use of a chlorhexidine 

sponge (Biopatch) for the preven-

tion of catheter site infections in all 

patients. The use of a semi-

permeable dressing (changed every 

seven days) or sterile gauze 

(changed every two days) is also 

recommended. Still, many patients 

face unique challenges with skin 

sensitivities to cleaning solutions 

and dressings that require individu-

alized CVC care plans. Ultimately, 

the goal is to keep the catheter site 

clean, dry and free of any skin reac-

tions at all times.   

 

Infusion Solution 

Assuring the sterility of the medica-

tion and solution within the reser-

voir is critical.  The specialty phar-

macies have done an outstanding 

job of designing protocols and pa-

tient handbooks regarding medica-

tion preparation.  The SLC guide-

lines address further safeguards in 

maintaining sterility of the solution.  

Special attention is given to vial 

integrity.  Accessing the vial with a 

needle, bevel up at 45%, is critical 

to avoid coring the rubber dia-

phragm.  For needleless access, the 

split septum vial adapter is pre-

ferred over the luer activated de-

vices due to the flat surface that can 

be more thoroughly disinfected 

prior to access.  In addition, it is 

now recommended that all open 

vials be stored in a refrigerator.  In-

line filters may remove microorgan-

isms, but the primary purpose of 

these filters is to remove particulate 

matter and air, and they should not 

be relied upon as a means of infec-

tion control. 

 

Patient education regarding early 

recognition of catheter site infec-

tions or bacteremia is critical as 

early recognition and treatment can 

clearly impact the overall morbidity 

and mortality.  While the signs of a 

catheter site infection (redness, ten-

derness, drainage) may be obvious, 

patients with gram negative bactere-

mia may present very subtle symp-

toms such as general malaise and 

low grade fever. Any suspicion of 

bacteremia warrants a blood culture 

and antibiotic therapy with broad 

spectrum coverage until proven 

otherwise.   Recommendations for 

treatment of bacteremia are outlined 

in the SLC guidelines.   Health care 

providers must strive to prevent 

CVC infections for patients on in-

travenous prostanoid therapy and 

provide ongoing surveillance and 

evaluation of protocols and prac-

tices. 

 

by Aimee Doran, MS, RN, CPNP 

The Childrenôs Hospital 

Denver, Colorado. 
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Figure 1- The blue 

wire is seen occu-

pying the space in 

the threads. [Photo 

courtesy of author] 



Aimee specializes in the care of children with pulmo-

nary hypertension, with fourteen years of experience in 

Pediatric Critical Care. For the past nine years, Aimee 

has worked as a Pediatric Nurse Practitioner and Coor-

dinator for the Pulmonary Hypertension Program at 

The Childrenôs Hospital in Denver, Colorado with Dr. 

Dunbar Ivy. The Children's Hospital is a national referral center and 

internationally recognized as a center of excellence in the diagnosis and 

management of children with pulmonary arterial hypertension.  

 

Aimee is involved with direct patient management of PAH and is a sub-

investigator in multiple clinical trials involving treatment of PAH and 

the impact of the disease on the patient and family. She is also an author 

and co-author of several manuscripts, including Short- and long-term 

effects of inhaled iloprost therapy in children with pulmonary arterial 

hypertension 1, a study recently published in the Journal of the Ameri-

can College of Cardiology. In addition, as a national speaker and con-

sultant, Aimee shares her clinical knowledge and research expertise to 

help improve the health outcomes of pediatric patients with pulmonary 

arterial hypertension. 
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PH Resource Network Leadership Update 
The month of July brings with it leader-

ship transition within PH Resource Net-

work. PHA would like to thank the 

leaders of PH Resource Network for 

their dedicated service and welcome 

new leaders. 

  

For the past two years, 

PH Resource Network 

Executive Committee 

Chairperson Joy Beck-

mann, RN, MSN,  has 

dedicated herself to the 

promotion of PH Resource Network 

and the professional development of its 

members. Joy has transitioned to the 

immediate past chairperson position, 

where she will continue to lend her ex-

pertise and support to the Executive 

Committee and PH Resource Network 

members.  

 

Moving on from the posi-

tion of immediate past 

chairperson of the Execu-

tive Committee is Natalie 

Kitterman, RN. Natalie 

has been with PH Resource Network 

since it began and served as the chair-

person of the PH Resource Network 

from 2004 to 2006. Natalieôs contribu-

tion to the advancement of PH Re-

source Network is greatly appreciated.  

 

Arlene Schiro, RN, MA, 

ACNP, the recent Execu-

tive Committee chairper-

son-elect transitioned to 

the chairperson position in 

early July, 

beginning her two-year 

term. Arlene is a nurse 

practitioner with the Pul-

monary Vascular Disease 

Service at Massachusetts 

General Hospital. Arlene 

has over six years of ex-

perience working in the 

field of pulmonary hyper-

tension.  

 

Louise Durst, RN, the new 

Executive Committee 

chairperson-elect, works as 

a Research Nurse Specialist-Study Co-

ordinator in pulmonary hypertension 

within the Cardiovascular Research 

Unit at the Mayo Clinic Medical Cen-

ter. Louise has over ten years specializ-

ing in the care of pulmo-

nary hypertension pa-

tients. Most recently, 

Louise completed her 

two-year term as the 

chairperson of the Mem-

bership Committee. 

Itôs a great resource for redirecting any questions you get 

about insurance, financial assistance and specific treat-

ments. All the helpline numbers are there. To order mag-

nets, please contact Robyn, at Robyn@PHAssociation.org. 
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