
Editorial

Yes, Virginia, Aseptic Technique Is Very Important: 
Maximal Barrier Precautions During Insertion

Reduce the Risk of Central Venous Catheter-Related
Bacteremia

Dennis G. Maki, MD

‘Yes,  Virginia,  there is a Santa Claus.”
-Frances Pharcellus Church

There long has been controversy over the level of
sterile barrier precautions that should be used during
the insertion of a short-term, noncuffed central venous
catheter. Most authorities stress the need for “good
aseptic technique,” “stringent asepsis,” or “surgical
asepsis,” and many explicitly advocate use of maximal
sterile barriers,1-g  namely the use of sterile gloves, a
long-sleeved surgical gown, a large sterile drape, and
possibly a surgical cap and mask as well. However,
most authors have not addressed the issue explicitly
or endorsed the widespread practice of using only
sterile gloves and drapes.‘@ig Even the expert panel
that wrote the first Centers for Disease Control and
Prevention (CDC) Guideline for Prevention of Intra-
vascular Infections could not bring itself to recom-
mend sterile barriers beyond gloves and drapes.20  No
cardiologist performing a cardiac catheterization would
use less than complete barrier precautions, despite
the fact that the catheter remains in place for only an
hour or two in most cases and rarely for more than 24
hours, even when the introducer is left in place for a
percutaneous transcoronary angioplasty the following
day. Realizing that a short-term, percutaneously
inserted, noncuffed central venous catheter is the

intravascular device most likely to cause nosocomial
bloodstream infection,sJIJz  I have long believed--
admittedly without conclusive supportive data-that
maximal sterile barrier precautions should be manda-
tory during the insertion of any central venous cathe-
ter (realizing that such precautions are unnecessary
and would not be cost-effective for insertion of periph-
eral venous catheters or intraarterial catheters used
for hemodynamic monitoring in an ICU) .8

The problem with imposing such a standard on the
5 million short-term central venous catheters placed in
U.S. hospitals each year has been the lack of scientific
data affirming clearcut benefits in terms of reduction of
device-related infection and, in the maelstrom of impend-
ing “healthcare reform,” economic cost-benefit. As a
consequence, central venous catheters currently are
inserted by physicians who wear sterile gloves, but
often use little else in terms of barrier precautions.
Personally having inserted hundreds of central venous
catheters and supervised the insertion of several thou-
sand over the past 20 years using a long floppy
guidewire (as is the common practice), I would submit
that without maximal sterile barriers--including a long-
sleeved gown and a large sterile sheet-drape--touch
contamination of the guidewire, the catheter, or both is
very common (but rarely appreciated).
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TABLE
IMPACTOFADEDICATEDIV  TEAM ONTHE RATEOF CATHETER-RELATEDBLOODSTREAM  INFECTION

Incidence of Catheter-Related
Type of Study, Authors Type of No. of Bloodstream Infection (per 100
(Reference) Catheter* Care Given By Catheters Catheters) P Value

Historic Controls

SanderG CVC-TPN

Keohanez6 CVC-TPN

Concurrent But Not Randomized

Bentleyz7 PIV

Freemanx CVC-TPN

Nehmez” CVC-TPN

Faubion”” CVC-TPN

Nelson31 CVC-TPN

Randomized, Concurrent Controls

Tomford= PIV

Soifer33 PIV

Ward nurses 335 28.6
IV team 172 4.7
Ward nurses 51 33
IV nurses 48 4

House officers 4,270 0.4
N team 470 0.4
Ward nurses 33 21.2
N nurses 78 2.3
Ward nurses 391 26.2
N team 284 1.3
Ward nurses 179 24
N team 377 3.5
House officers 45 28.8
N nurses 30 3.3

House officers 427
N team 433
House officers 453
N team 412

2.1
0.2
1.5
0

<O.OOl

<O.OOl

<O.OOl

<O.OOl

<O.OOl

<O.OOl

<O.OOl

<0..05

<0.02

* PW = peripheral IV catheter; CVC = central WIOUS catheter; TPN = total parenteral  nutrition.
From: Maki DG. Infection due to infusion therapy. In: Bennett J\! Brachman  RB. eds. Hospital Infections. 3rd ed. Boston, MA: Little Brown and CO: 199X%0.

Centers that mandate maximal aseptic precau-
tions during insertion of central venous catheters,
usually implemented most consistently with an institu-
tional IV therapy team or nutritional support team,
experience substantially lower rates of central venous
catheter-related bloodstream infection than do cen-
ters that do not subscribe to such a standard of
care.1J,8 Moreover, Mermel et a1,23 in a prospective
study of the pathogenesis and epidemiology of infec-
tion of Swan-Ganz pulmonary artery catheters, found
that insertion of these catheters with lesser barrier
precautions (sterile gloves and a small fenestrated
sterile drape without a sterile surgical gown or large
sterile sheet drape) was associated with a significantly
increased risk of catheter-related infection (odds ratio,
2.2; P=O.O3). However, the value of using maximal
sterile barrier precautions had not been proved by a
prospective randomized clinical trial, nor had the
cost-benefit of using maximal barrier precautions
been established.

Raad et aLz4  as reported in this issue of the
journal, have done a great service in successfully
carrying out a prospective, randomized trial in 343

vulnerable patients in the M.D. Anderson Cancer
Center, showing that the use of maximal sterile
barrier precautions-including a long-sleeved surgi-
cal sterile gown and large sterile sheet drape, as well
as sterile gloves-reduced the incidence of central
venous catheter-related bloodstream infection nearly
sixfold (odds ratio, 0.16; P= 0.01). The use of maximal
barriers was shown to be highly cost-effective.

The findings of this study provide additional
important insights into the pathogenesis and preven-
tion of central venous catheter-related infection.

First, physicians and nurses all learned as stu-
dents that “good aseptic technique” during insertion
of an invasive device is not only desirable but is
mandatory. However, we were not provided scientific
data to prove the importance of good technique.
Excellent technique is important. An analysis of the
impact of IV therapy teams25-33  (Table), which now
includes two prospective, randomized trials,32l33  shows
most convincingly that giving a team of trained,
dedicated specialists the responsibility for insertion
and followup  care of intravascular devices greatly
reduces the risk of IV catheter-related bloodstream
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infection. Raad and his colleagues’ data reaffirm that
good aseptic technique during insertion of central
venous catheters, which now includes the use of
maximal barrier precautions, makes a huge difference
in terms of protecting patients from iatrogenic catheter-
related bloodstream infection.

Second, since the benefit of maximal barriers
increased the longer the catheter was in place, it
appears clear that many-perhaps most-catheter-
related bloodstream infections derive from microor-
ganisms introduced into the transcutaneous tract at
the time the catheter is inserted, and the most likely
source of infecting microorganisms is the patient’s
skin or the skin of the person inserting the catheter.8

Third, there has been much controversy about
the safety of transparent polyurethane adhesive films
for dressing intravascular devices. A recent meta-
analysis suggested that the risk of central venous
catheter-related infection associated with these dress-
ings is increased as contrasted with the risk if conven-
tional sterile gauze and tape dressings are used.34 This
meta-analysis, in my opinion, was flawed by the
inclusion of studies in which the two groups were not
comparable and also by the failure to include the
results of several recent comparative trials. It must be
pointed out that most of the controlled, prospective,
randomized trials of polyurethane dressings on cen-
tral venous catheters3”45  found no significant differ-
ences in the risk of catheter-related infection,
particularly catheter-related bloodstream infec-
tion.3C38,40.42-45  Whereas the jury still may be out in
terms of the true effect of polyurethane dressings, the
largest prospective randomized studies have not
shown significant differences in risk. In the study by
Raad et al,“”  polyurethane dressings were placed over
gauze on most of the catheters studied-the “island
dressing”-which probably is a less permeable dress-
ing than the use of either gauze and tape or a
high-quality polyurethane dressing alone. Use of poly-
urethane-gauze dressings was associated with a very
low risk of infection when maximal barrier precau-
tions were used, ie, optimal aseptic technique was
employed. No dressing can be considered as fail-safe
if aseptic technique is less than optimal.

And finally, Raad et al’s study strongly reaffirms
prospective studies that have shown that the prophy-
lactic use of sterile barriers in patient care-gloves
and gown, vis-a-vis protective isolation-can reduce
the risk of device-related nosocomial infections of all
types in patients who are heavily exposed to invasive
devices and have a very high risk of nosocomial
infection.46-50

In sum, maximal barrier precautions now can be
added to the use of chlorhexidine, rather than
povidone-iodine or alcohol, for cutaneous disinfection

of the insertion site5l; the use of povidone-iodine
ointment on central venous catheters for short-term
hemodialysis52;  the use of an attachable subcutaneous
silver-impregnated c~ff3”~~;  and the use of antibiotic-
coated56  or antiseptic-impregnated57  central venous
catheters as measures shown to reduce significantly
the risk of central venous catheter-related blood-
stream infection, based on prospective, randomized,
clinical trials. Maximal barriers, as Raad and his
colleagues have shown, are inexpensive and highly
cost-effective, and now should be considered the
standard of care for insertion of central venous devices
of all types.

“RGnum non nocere.“-Hippocrates

REFERENCES
1. Goldmann  DA, Maki DG. Infection control in total parenteral

nutrition/AMA 1973;223:13601364.
2. Allen JR. The incidence of nosocomial infection in patients

receiving total parenteral nutrition. In: Johnston IDA, ed.
Advances in fhrenteral  Nutrition. Lancaster, England: MTP
Press; 1978:339-377.

3. Puntis  JW. Percutaneous insertion of central venous feeding
catheters.Arch Dis Childhood 1986;61:1138-1140.

4. Decker MD, Edwards KM. Central venous catheter infections.
fidiatr Clin Nortk Am 1988:35:579-612.

5. Hampton AA, Sherertz RJ. Vascular-access infections in hospital-
ized patients. Surg Clin North  Am 1988;68:57-71.

6. Food and Drug Administration. Precautions necessary with
central venous catheters, FDA Dmg Bull 1989;19,1.5-16._-- --.

7. Perkins CM, Dascomb HE. Intravascular device-related infec-
tions Prob Crit Care 1990;4:21-44.

8. Maki DG. Infections due to infusion therapy. In Bennett J,
Brachman PS, eds. Hospital hfections Boston, MA: Little, Brown
& Co; 1992:849-898.

9. Bjornson HS. Pathogenesis, prevention, and management of
catheter-associated infections. New Ho& 1993;1:271-278.

10. Allen JR. ACTA Chair Sand  1981;507(suppl):405418.
11. Kaye W. Catheter- and infusion-related sepsis: the nature of the

problem and its prevention. Heart Lung 1982;11:221-228.
12. Henderson DIG- Bacteremia due to percutaneous intravascular

devices. In Mandell  GL, Douglass RG Sr, Bennett JE, eds.
Principles and Practices of Infectious Diseases. 2nd ed. New York,
NY: John Wiley & Sons; 1985:1612-1620.

13. Williams WW.  Infection control during parenteral nutrition and
therapy. JPENJAzrenter Enteral  Nutr 1985;9:735-746.

14. Seneff MG. Catheterization in a comprehensive view, part 1. /
IntPns Care 1986:2:163-175.

15. Murphy LM, Lipman PO. Central venous catheter care and
parenteral nutrition: a review. JPEN J Rzrenter Enteral  Nutr
i987:190-201.

16. Stenzel JP Green ‘17: Fuhrman BP, Carlson  PE, Marchessault
RI? Percutaneous central venous catheterization in a pediatric
intensive care unit: a survival analysis of complications. Crit Care
Med 1989;17:984-988.

17. Corona ML, Peters SG, Narr BJ, Thompson RL. Infections
related to central venous catheters. Mayo Clin Proc  1990;65:979-
986.

18. Toltzis P Goldmann  DA. Ann Rev Med 1990;41:169-176.
19. Norwood S. Ruby A, Civetta J, Cortex V. Catheter-related

infections and associated septicemia. Chest 1991;99:968-975.
20. Centers for Disease Control. Guideline for prevention of intra-

vascular infections. Infect Control 1982;3:61-72.
21. Nystrom  B, Olesen-Larsen S, Dankret  J, et al. Bacteraemia in

surgical patients with intravenous devices: a European multicen-
tre incidence study. J Hasp Infect 1983;4:338349.

22. Richet  H, Hubert B, Nitemberg G, et al. Prospective multicenter
study of vascular catheter-related complications and risk factors

https://doi.org/10.2307/30145573 Published online by Cambridge University Press

https://doi.org/10.2307/30145573


230 INFECTION CONTROL  AND HOSPITAL EPIDEMIOLOGY April 1994

for positive central-catheter cultures in intensive care unit
patients, J Clin Microbial  1990;28:252@2525.

23. Mermel LA, McCormick RD, Springman SR, Maki DG. The
pathogenesis and epidemiology of catheter-related infection
with pulmonary artery Swan-Ganz catheters. A prospective study
using molecular subtyping. Am J Med 1991;38:197S105S.

24. Raad II, Hohn DC, Gilbreath J, et al. Prevention of central venous
catheter-related infections by using maximal sterile barrier
precautions during insertion. Infect Control Hosp Epidemiol
1994;15:231-238.

25. Sanders RA, Sheldon GE Septic complications of total parenteral
nutrition. A five-year experience. Am JSurg 1976;132:214-220.

26. Keohane PP,  Jones BJM, Attrill H, et al. Effect of catheter
tunnelling  and a nutrition nurse on catheter sepsis during
parenteral nutrition. A controlled trial. hncet 1983:138&1390.

27. Bentley DW, Lepper MH. Septicemia related to indwelling
venous catheter. JAMA 1968;206:1749-1752.

28. Freeman JB, Lemire A, MacLean LD. Intravenous alimentation
and septicemia. Surg  Gynecol Obstet 1972;135:708-712.

29. Nehme AE. Nutritional support of the hospitalized patient: the
team concept. JAMA 1980;243:190&1908.

30. Faubion WC, Wesley JR, Khalidi N, Silva J. Total parenteral
nutrition catheter sepsis: impact of the team approach. JPEN J
RwenterEnteral  Nutr 1986;10:642-645.

31. Nelson DB, Kien CL, Mohr B, Frank S, Davis SD. Dressing
changes by specialized personnel reduce infection rates in
patients receiving central venous parenteral nutrition. JPEN J
RwenterEnteral  Nutr 1986;10:220222.

32. Tomford  jw, Hershey CO, McLaren  CE, Porter DK, Cohen DI.
Intravenous therapy team and peripheral venous catheter-
associated complications. A prospective controlled study. Arch
Intern Med 1984;144:1191-1194.

33. Soifer NE, Edlin BR, Weinstein RA, MRH IV Study Group. A
randomized IV team trial. In: Program and Abstracts of the 29tk
Interscience Conference on Antimicrobial Agents and Ckemotker-
spy.  Washington, DC: American Society for Microbiology;
1989:1076.

34. Hoffmann  KK, Weber DJ, Samsa GP, Rutala WA. Transparent
polyurethane film as an intravenous catheter dressing. A meta-
analysis of infection rates. JAMA 1992;267:2072-2076.

35. Powell C, Regan C, Fabri PJ, Ruberg  RL. Evaluation of op-site
catheter dressings for parenteral nutrition: a prospective, ran-
domized study. JPENJRzrenter Enteral  Nutr 1982;6:43-46.

36. Palidar PJ, Simonowitz DA, Oreskovich MR, et al. Use of opsite
as an occlusive dressing for total parenteral nutrition catheters.
JPENJAzrenterEnteral Nutr 1982;6:15C-151.

37. Nehme AE, Trigger JA. Catheter dressings in central parenteral
nutrition: a prospective randomized comparative study. Nutri-
tional Support Services 1984;4:42-43.

38. Maki DG, Will L. Colonization and infection associated with
transparent dressings for central venous, arterial, and Hickman
catheters: a comparative trial. In: Program and Abstracts of the
24th Interscience  Conference on Antimicrobial Agents and Ckemo-
therapy. Washington, DC: American Society for Microbiology;
1984:991.

39. Powell CR, Traetow MJ, Fabri PJ, Kudsk KA, Ruberg  RL. Opsite
dressing study: a prospective randomized study evaluating
povidone iodine ointment and extension set changes with 7-day
opsite dressings applied to total parenteral nutrition subclavian
sites. JPENJRzrenter Enteral  Nutr 1985;9:443-446.

40.Young  GP Alexeyeff M, Russell DM, Thomas RJS.  Catheter
sepsis during parenteral nutrition: the safety of long-term opsite
dressings. JPENJRzrenter  Enteral  Nutr 1988;12:365-370.

41. Conly JM, Grieves K, Peters B. A prospective, randomized study
comparing transparent and dry gauze dressings for central
venous catheters. JInfectDis  1989;159:31@319.

42. Andersen Pr; Herlevsen P, Schaumburg H. A comparative study
of ‘op-site’ and ‘Nobecutan gauze’ dressings for central venous
line care. JHosp  Infect 1986;7:161-168.

43. McCredie  KB, Lawson M, Marts K, Stem J. A comparative
evaluation of transparent dressings and gauze dressings for
central venous catheters. JPENJRwenter Enteral  Nutr 1984;8:96.
Abstract.

44. Ricard P Martin R, Marcoux JA. Protection of indwelling
vascular catheters: Incidence of bacterial contamination and
catheter-related sepsis. Crit Care Med 1985;13:541-543.

45. Maki DG, Stole SM, Wheeler SJ, Mermel LA. A prospective,
randomized, three-way clinical comparison of novel highly
permeable polyurethane dressing with 442 Swan-Ganz cathe-
ters. In: Bogram  and Abstracts of the 32nd Interscience Confer-
ence on Antimicrobial Agents and Chemotherapy. Washington,
DC: American Society for Microbiology; 1992:825.

46. Burke JE Quinby WC, Bondoc CC, Sheehy EM, Moreno  HC.
The contribution of a bacterially isolated environment to the
prevention of infection in seriously burned patients. Ann Surg
1977;186:377-387.

47. Demling RH, Perea A, Maly J, Moylan JA, Jarrett E Balish E.
The use of a laminar airflow isolation system for the treatment of
major bums. Am J Surg 1978;136:375-378.

48. Shirani KZ, McManus  AT, Vaughan GM, McManus  WF, Pruitt
BA Jr, Mason AD Jr. Effects of environment on infection in burn
patients. Arch Surg 1986;121:31-36.

49. Weinstein RA, Kabins SA Strategies for prevention and control
of multiple drug-resistant nosocomial infection. Am J Med
1989;70:449-454.

50. Klein BS, Perloff WH, Maki DG. Reduction of nosocomial
infection during pediatric intensive care by protective isolation.
N Engl J Med 1989;320:1714-1721.

51. Maki DG, Ringer M, Alvarado CJ. Prospective randomized trial
of povidone-iodine, alcohol, and chlorhexidine for prevention of
infection associated with central venous and arterial catheters.
Luncet 1991;338:339-343.

52. Levin A, Mason AJ, Jindal KK, Fong rW, Goldstein MB.
Prevention of hemodialysis subclavian vein catheter infections
with topical povidone-iodine. Kidney Int 1991;40:934-938.

53. Maki DG, Cobb I, Garman JK, Shapiro J, Ringer M, Helgerson
HH. An attachable silver-impregnated cuff for prevention of
infection with central venous catheters. A prospective random-
ized multi-center trial. Am JMed 1988;85:307-314.

54. Flowers RH III, Schwenzer KJ, Kopel RJ, Fisch MJ, Tucker SI,
Farr BM. Efficacy of an attachable subcutaneous cuff for the
prevention of intravascular catheter-related infection. JAMA
1989;261:878-883.

55. Rafkin HS, Hoyt JW,  Crippen DW. Prevention of certified venous
catheter-related infection with a silver-impregnated cuff. Chest
1990;98:117S.  Abstract.

56. Kamal GD, Pfaller MA, Rempe, LE, Jebson PJR. Reduced
intravascular infection by antibiotic bonding. JAMA 1991;265:2364-
2368.

57. Maki DG, Stolz SM, Wheeler SJ, Mermel LA. Clinical trial of a
novel antiseptic central venous catheter (abstract). In: Program
and Abstracts of the 31st Interscience Conference on Antimicrobial
Agents and Ckemotkerupy.  Washington, DC: American Society
for Microbiology; 1991:461.

https://doi.org/10.2307/30145573 Published online by Cambridge University Press

https://doi.org/10.2307/30145573

