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ABSTRACT
The HIV epidemic in children parallels that among women on
account of perinatal transmission. A combination of antiretroviral
therapy and elective caesarean section reduces the rate of vertical
transmission to <2%. Elective caesarean section independent of
antiretroviral therapy decreases the risk of HIV vertical transmission
from mother to baby. However, a caesarean section is a major
surgical intervention that has well-reported complications. Women
infected with HIV have been reported to be more susceptible to
such complications. The multi-organ nature of HIV poses
challenges at the time of surgery and anesthesia. Preoperative
evaluation will allow a good prediction for the perioperative risk of
the HIV-patient. The anesthesiologist should be aware of the
possible toxic side effects or the possible interaction of antiretroviral
drugs with the anesthetics. Some of these adverse effects may mimic
signs and symptoms of the HIV disease itself. Regional anesthesia
has been shown to be associated with reduced morbidity and
mortality in a wide range of patients, including HIV positive
parturients. Finally, the possibility of transmission in the health
care setting highlights the need for anesthetists to enforce rigorous
infection control policies to protect themselves, other health
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INTRODUCTION
The global HIV epidemic continues to expand with
an estimated three million people newly infected in
2007.1 Over the decades, the epidemic, once dominated
by infected males, has become increasingly feminized.
In sub-Saharan Africa, where about two-thirds of the
global disease burden resides, 57% of adults living
with HIV are women.2 As more women contract the
virus, the number of children infected from their
mothers has been growing worldwide. The epidemic
in children parallels that among women on account
of perinatal transmission. Indeed, an estimated
370,000 children acquired HIV in 2007 alone, with
more than 90% of the infections occurring through
mother-to-child transmission.1
A combination of antiretroviral therapy and elective
caesarean sections reduces the rate of vertical
transmission to <2%.3, 4 Elective cesarean section
independent of antiretroviral therapy decreases the risk
of HIV vertical transmission from mother to baby. 5, 6
Indeed when viral loads are more than 1000 copies
per milliliter, the benefit from elective caesarean
delivery is beyond that achieved by antiretroviral therapy
alone.6 However, a caesarean section is a major surgical
intervention that has well-reported complications.
There is a higher incidence of morbidity after caesarean

section compared with vaginal childbirth in healthy
women and routine delivery by caesarean section
maybe potentially dangerous in low resource settings.6
Women infected with HIV have been reported to be
more susceptible to such complications which include
prolonged hospital stays and increased infective
complications compared with HIV- negative women.7
It has been suggested that the higher complication rate
may be related to an impaired immune response. The
incidence of complications is significantly increased
when the CD4+ count is <200/ml. 8
Anesthetic considerations
HIV is a multi-organ disease which may be complicated
either by opportunistic infections, tumors, substance
abuse, or antiretroviral therapeutic drugs, which all can
have an impact on anesthesia. It poses challenges at
the time of surgery, anesthesia and for those involved
in obstetric management. During preoperative
evaluation, assessment of risk should focus on the
patient’s immunological and clinical status, type of
surgery and anesthesia. and the coexistence of
opportunistic infections and malignancies. This will
allow a good prediction for the perioperative risk of
the HIV-patient to be constructed.9 The history should
include evaluation of concurrent treatments with
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antiretroviral or anti-opportunistic drugs. The
laboratory work up should include complete blood
count, clotting functions, glucose, liver and renal
functions test. Verification of the immunological status
i.e. the CD4+ lymphocyte cell count and viral load
during the previous 3 months is important. 9 Chest
radiograph and electrocardiogram should be
performed in all patients. Patients with a history or
signs of cardiac or pulmonary dysfunction should
undergo a more thorough evaluation (blood gases,
echocardiography etc). One must remember that these
patients have often been subjected to cardiotoxic
antiretroviral drugs, may be in a hypercoagulable state,
may have accelerated coronary arteriosclerosis, and
often have decreased left ventricular contractility.10,11,12
Factors that need to be considered when administering
general anesthesia include the possible effects of
anesthesia and opioids on the immune system, the
pulmonary and neurologic status of the HIV patient,
and possible interactions with anti-HIV medications.
Laboratory data suggest a detrimental effect of
opioids on immune function.9, 13 However, the clinical
significance of short term opioid administration during
general anesthesia is unclear and there are not enough
clinical data available to justify its avoidance.9 Several
studies indicate that general anesthesia and oxidants
may have a negative effect on immune function.
Although this immune-suppressive effect is probably
of little clinical importance in healthy individuals, the
implications for the HIV- infected patient are
unknown.14, 15 Immune suppression resulting from
general anaesthetics occurs within fifteen minutes of
induction and may persist for as long as three to eleven
days. 15, 16 Postoperative immunosuppression may last
longer in inherently immunosuppressed patients and
may predispose to the development of postoperative
infections or facilitate tumour growth of metastasis.16
Before administration of any anesthetics, the
anesthesiologist should be aware of the possible toxic
side effects or to the possible interaction of
antiretroviral drugs with the anesthetics. Some of these
adverse effects may mimic signs and symptoms of
the HIV disease itself.9 During pregnancy, dosing must
be taken into consideration as blood volume and
volume of distribution changes during pregnancy. In
addition, there are potential toxic drug effects on the
fetus and the newborn.17, 18 Side effects may also result
from drugs used for prevention or treatment of
opportunistic infections. For example, neuropathy or
myopathy may dictate change of anesthetic techniques.
Anemia and thrombocytopenia are major toxic side
effects of zidovudine (a nucleoside reverse
transcriptase inhibitor). Protease inhibitors can affect
glucose metabolism. Foscarnet (an antiviral phosphonic

acid derivative) and protease inhibitors can cause renal
toxicity. Foscarnet can also alter calcium and magnesium
balance.9 Other side effects include increased liver
enzymes (trimethoprim-sulfamethoxazole), bronchospasm (aerosolized pentamidine), and ventricular
arrhythmias (intravenous pentamidine).9
Protease inhibitors such as ritonavir, are inhibitors of
CYP450, which impair the metabolism of multiple
anesthetics and analgesics, such as midazolam and
fentanyl, and cardiac drugs, such as amiodarone and
quinidine.9, 19. Nevirapine is an inducer of CYP450,
and therefore increasing doses of anesthetic drugs may
be required in patients receiving the drugs. 9, 20
Etomidate, atracurium, remifentanil and desflurane are
not dependent on CYP450 hepatic metabolism, and
therefore, are preferable drugs. 9 The complications
associated with the use of sucinylcholine, such as
hyperkalemia or hyperpyrexia, are only a potential risk
to be considered in the HIV patient with progressive
neuropathy, myopathy, and muscle wasting. No such
complication in HIV patient has been reported in the
literature; hence the use of succinylcholine is not
absolutely contraindicated.9,21.
The presence of neurologic manifestations, such as
overt dementia, may increase brain sensitivity to sedative
or psychoactive drugs (opioids, benzodiazepines, and
neuroleptics). 9 Opportunistic infections e.g.
toxoplasmosis may be associated with increased
intracranial pressure. Because these infections respond
rapidly to medical therapy, surgery should be
postponed whenever possible when they are present.
Increased ICP and CNS infections (meningitis,
encephalopathy, or myelopathy) are contraindications
to neuraxial anesthesia.22 Pulmonary complications can
occur as a consequence of opportunistic infections.
This may lead to respiratory distress and hypoxemia,
aggravated by a decrease in functional residual capacity
seen during pregnancy. Regional anesthesia may be a
preferable technique in these patients. 9 Indeed, an
increase in postoperative morbidity and mortality after
general anesthesia compared with regional anesthesia
has been reported. The stress response to surgery may
be more profound after general anesthesia, which in
turn may lead to impaired immune function.23
Regional anesthesia has been shown to be associated
with reduced morbidity and mortality in a wide range
of patients, including HIV positive parturients having
cesarean delivery under spinal anesthesia.23 Regional
anesthesia has the advantage of not interfering with
the immune system or with antiretroviral drugs.
Contraindications to regional anesthesia in these patients
are sepsis and platelet abnormalities. The presence of
neuropathy may reduce the appeal of regional
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anesthesia but there are no data to contradict its use.9
It’s use in HIV treated parturients who underwent CS
has not been associated with increased peri-operative
complications or changes in immune function or viral
load.23, 24
Postdural puncture headache may occur after regional
anesthesia and may necessitate epidural blood patch.
There is no evidence to contraindicate the use of the
patch in HIV-positive patients. Its use in HIV treated
parturients who underwent CS had not been associated
with peri-operative complications or changes in
immune function or viral load.25 In addition, central
nervous system involvement occurs early during the
course of HIV infection and introduction of HIV virus
into a previously virus-free CNS after penetration of
a subarachnoid space during spinal anesthesia is not
really a concern. 26 However, the small numbers
reported in studies may justify a conser vative
management as a first choice. 27 Overall, the risk with
regional anesthesia is lower than if general anesthesia
with prolonged artificial ventilation were
administered.23, 28
HIV Transmission in the Health Care Setting.
Contamination of anesthetic equipment is a potential
route of HIV transmission. Although, airway devices
are not reused between patients, other anesthetic
equipment can potentially become contaminated by
patients’ secretions. Contamination of laryngoscope
blades and handles with visible and occult blood occurs
frequently. In one study, 65 laryngoscope blades and
handles identified as ready for patient use were
examined, and 26 (40%) were contaminated with
occult blood. 29 Heat and moisture exchange filters
effectively filter bacteria and viruses thereby minimizing
the risk of contamination of respiratory equipment. 30
If a hydrophobic filter is used with each patient, the
use of a disposable respiratory circuit is not required.31
Techniques such as the use of a common syringe with
anesthetic drugs for several patients are a potential
hazard and are not acceptable practice.32
HIV can be transmitted from the infected patient to
the care provider as a result of exposure to infected
body fluids. Deep subcutaneous or intramuscular
exposure to a blood-contaminated needle from a
patient with high HIV viraemia appears to be the worst
type of contact.33, 34 Most contaminated percutaneous
injuries occur during multistep procedures, during
recapping of needles or when contaminated sharps
are not discarded safely. 35 Double gloving during
surgery prevents perforations of the inner glove, but
its effect on infections is unknown. 36, 37 It is
recommended that double gloves are used routinely
in all surgical procedures in view of the significantly

higher protection it provides. Preventive efforts can
reduce the risk of exposure, but not eliminate them,
and comprehensive guidelines to this end have been
published.38 Following an accident with high – risk body
fluid postexposure prophylaxis (PEP) is recommended
to commence as soon as possible after the injury,
ideally within 1-2 h.34
The risk of transmission from anesthetist to patient
appears to be low.38 Using the risks of transmission
and the rates of percutaneous injuries, estimates have
been made regarding the risk of an infected health
care worker transmitting blood borne pathogens to
patients. The estimated probability of transmission
from an infected surgeon to a patient during a single
procedure is 0.00024-0.0024% for HIV and 0.0240.24% for HBV if the surgeon is positive for Hepatitis
B e antigen (HBeAg). The estimated probability of
transmission to at least one patient during 3,500
procedures (estimated to be performed during an
HIV-infected surgeon’s remaining working life) is 0.818.1% for HIV; 57-100% for HBV if the surgeon is an
HBeAg carrier. These estimates represent population
averages and may not necessarily apply to a particular
procedure performed by a particular surgeon, for
which the risk may be considerably lower or higher
than the estimated average.
CONCLUSION
Anesthetists should be familiar with the overall risk of
anesthesia and surgery in the HIV positive parturient.
In addition, an understanding of the impact of HIV
on anesthesia and the possible drug-drug interactions
may help to guide the choice of anesthetic techniques.
Finally, the possibility of transmission in the health care
setting highlights the need for anesthetists to enforce
rigorous infection control policies to protect themselves,
other health workers and their patients.
REFERENCES
1. UNAIDS. AIDS Epidemic Update. Geneva:
UNAIDS December 2007.
2. Adewole I.F. Odutolu O. Sagay A.S. Prevention
of mother-to-child transmission of HIV. In: AIDS
in Nigeria, a nation on the threshold. Edited by
Adeyi O, Kanki P, Oluwole O, Idoko J. Harvard
Centre Population And Development Studies,
Cambridge, Massachusetts, USA, 2006: 349- 384.
3. Riley L.E., Greene M.F. Elective cesarean
delivery to reduce the transmission of HIV.N Engl
J Med. 1999; 340:1032-1033
4. Mandelbrot L., Le Chenadec J., Berrebi A., et
al., Perinatal HIV-1 transmission: interaction

Annals of Ibadan Postgraduate Medicine. Vol. 7 No. 1 June, 2009

33

between zidovudine prophylaxis and mode of
delivery in the French Perinatal Cohort. JAMA.
1998 Jul 1; 280(1):55-60.
5. The European Mode of Delivery Collaboration:
Elective caesarean-section versus vaginal delivery
in prevention of vertical HIV-1 transmission: A
Randomized Clinical Trial. Lancet. 1999;353:10359
6. ACOG committee opinion 234: scheduled
cesarean delivery and the prevention of vertical
transmission of HIV infection. Number 234, May
2000 (replaces number 219, August 1999). Int J
Gynaecol Obstet. 2001;73:279-281
7. Grubert T.A., Reindell D., Kästner R. et al.,
Complications after caesarean section in HIV-1infected women not taking antiretroviral treatment.
Lancet. 1999;354:1612-1613
8. Maiques-Montesinos V., Cervera-Sanchez J.,
Bellver-Pradas J. et al., Post-cesarean section
morbidity in HIV-positive women. Acta Obstet
Gynecol Scand. 1999;78:789-792
9. Evron S., Glezerman M., Harow E., et al.,
Human immunodeficiency virus: anesthetic and
obstetric considerations. Anesth Analg.
2004;98:503-511
10. Rerkpattanapipat P., Wongpraparut N., Jacobs
L.E., Kotler M.N. Cardiac manifestations of
acquired immunodeficiency syndrome. Arch Intern
Med. 2000;160:602-608
11. Mesa R.A., Edell E.S., Dunn W.F., Edwards W.D.
Human immunodeficiency virus infection and
pulmonary hypertension: two new cases and a
review of 86 reported cases. Mayo Clin Proc.
1998;73:37-45
12. Yanovski J.A., Miller K.D., Kino T., et al.,
Endocrine and metabolic evaluation of human
immunodeficiency virus-infected patients with
evidence of protease inhibitor-associated
lipodystrophy. J Clin Endocrinol Metab.
1999;84:1925-1931.

immunologic response. Anesthesiology. 1995;
82:32-37
15. Avidan M.S., Jones N. and Pozniak A.L. The
implications of HIV for the anaesthetist and the
Intensivist. Anaesthesia, 2000, 55, 344-354
16. Markovic S.N., Knight P.R., Murasko D.M.
Inhibition of interferon stimulation of natural killer
cell activity in mice anesthetized with halothane or
isoflurane. Anesthesiology. 1993; 78:700-6.
17. Taylor G.P., Low-Beer N. Anti retroviral therapy
in pregnancy: a focus on safety. Drug Saf
2001;24:683–702.
18. Guidelines for the use of antiretroviral agents
among HIV-infected adults and adolescents.
MMWR Morb Mortal Wkly Rep 2002;51:RR-07.
19. Olkkola K.T., Palkama V.J., Neuvonen P.J.
Ritonavir’s role in reducing fentanyl clearance and
prolonging its half-life. Anesthesiology.
1999;91:681-685
20. Sahai J. Risks and synergies from drug interactions.
AIDS. 1996;10 Suppl 1:S21-25
21. Baraka A.S., Jalbout M.I. Anesthesia and
myopathy. Curr Opin Anaesthesiol. 2002;15:371376
22. Singh U., Rocke D.A. Acquired Immunodeficiency Syndrome and obstetric anesthetic. In:
Birnbach DS, Gatt SP, Datta S, ed. Textbook of
obstetric anesthesia. Philadelphia: Churchill
Livingstone, 2000: 668-682.
23. Avidan M.S., Groves P., Blott M., et al., Low
complication rate associated with cesarean section
under spinal anesthesia for HIV-1-infected women
on antiretroviral therapy. Anesthesiology.
2002;97:320-324
24. Gershon R.Y., Manning-Williams D. Anesthesia
and the HIV infected parturient: a retrospective
study. Int J Obstet Anesth. 1997;6:76-81

13. Friedman H., Newton C., Klein T.W. Microbial
infections, immunomodulation, and drugs of
abuse. Clin Microbiol Rev. 2003;16:209-219

25. Tom D.J., Gulevich S.J., Shapiro H.M., et al.
Epidural blood patch in the HIV-positive patient.
Review of clinical experience. San Diego HIV
Neurobehavioral Research Center. Anesthesiology.
1992;76:943-947.

14. Hughes S.C., Dailey P.A., Landers D., et al.,
Parturients infected with human immunodeficiency
virus and regional anesthesia. Clinical and

26. An S.F., Groves M., Gray F., Scaravilli F. Early
entry and widespread cellular involvement of HIV-

Annals of Ibadan Postgraduate Medicine. Vol. 7 No. 1 June, 2009

34

1 DNA in brains of HIV-1 positive asymptomatic
individuals. J Neuropathol Exp Neurol.
1999;58:1156-1162
27. Wlody D.J. Human immunodeficiency virus. In:
Chestnut DH (ed). Obstetric anesthesia principles
and practice. 2nd ed. St Louis: Mosby, 1999: 860874.
28. Santacana E., Aliaga L., Villar-Landeira J.M.
Anesthetic considerations in patients with human
immunodeficiency virus infection. Revista
Espanola Anestesiologia Reanimacion 1993; 40:
137-145.
29. Phillips R.A, Monaghan W.P. Incidence of visible
and occult blood on laryngoscope blades and
handles. AANA J. 1997;65:241-246
30. Vanderbroucke-Grauls C.M., Teeuw K.B,
Ballemans K, et al., Bacterial and viral removal
efficiency, heat and moisture exchange properties
of four filtration devices. J Hosp Infect.
1995;29:45-56
31. Cochs J., Casals P., Villalonga R., et al. Prevention
of cross contamination, patient to anesthesia
apparatus to patient, using filters. Revista Espanola
Anestesiologia y Reanimacion 1994; 41: 322-327
32. Trépanier C.A., Lessard M.R., Brochu J.G.,
Denault P.H. Risk of cross-infection related to the
multiple use of disposable syringes. Can J. Anaesth.
1990;37:156-159
33. Mast S.T., Woolwine J.D., Gerberding J.L.
Efficacy of gloves in reducing blood volumes

transferred during simulated needle-stick injury. J
Infect Dis 1993; 168:1589-1592
34. Updated US Public Health Service Guidelines for
the Management of Occupational Exposures to
HIV and Recommendations for Post-exposure
prophylaxis. Recommendations and reports.
September 30, 2005/ 54 ( RR09); 1-17
35. Greene E.S., Berry A.J., Arnold W.P. 3rd, Jagger
J. Percutaneous injuries in anesthesia personnel.
Anesth Analg. 1996;83:273-278
36. Scott E.M. Review: double gloving during surgery
prevents perforations of the inner glove, but its
effect on infection is unknown Evid Based Nurs.
2007;10:18
37. Thomas S., Agarwal M., Mehta G. Intraoperative
glove perforation—single versus double gloving
in protection against skin contamination. Postgrad
Med J. 2001;77:458-460
38. Laboratory Centre for Disease Control. Preventing
the transmission of bloodborne pathogens in
health care and public service settings. Can
Commun Dis Rep. 1997;23 Suppl 3:i-vii, 1-43, ivii, 1-52
39. Bell D.M., Shapiro C.N., Culver D.H., et al., Risk
of Hepatitis B and human immunodeficiency virus
transmission to a patient from an infected surgeon
due to percutaneous injury during an invasive
procedure: estimates based on a model. Infect
Agents Dis. 1992 Oct;1(5):263-269

Annals of Ibadan Postgraduate Medicine. Vol. 7 No. 1 June, 2009

35

