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Presenter�
Presentation Notes�
I promise this talk wont be a lot of potty humor or poop jokes, but we have to keep it beat… I will show you why poo’ is coo’.�

http://tafmaster.com/taf/343/109142/


Outline

The basics
GI tract review
HIV review

HIV and the mucosal immune system
Causes of Diarrhea

Infections (opportunistic and non-opportunistic), HIV 
enteropathy, GI malfunction, Medication side effects

Resultant wasting and malnutrition
Diagnostic algorithim



Impact of HIV

Global (2007)
33.2million infected
2.1 million deaths

U.S. (2004)
42,000 infected
13,000 deaths

Maryland (2006)
unknown prevalence
480 deaths

Joint United Nations Programme

 

on HIV/AIDS, Fact Sheet 11-07 
National Center for Health Statistics. Health, United States, 2006
Maryland Vital Statistics Annual Report 2006 

Presenter�
Presentation Notes�
-HIV causes immune dysfunction, leading to infections and daeath

One of the fqt manifestations of hiv is diarrhea�



HIV and diarrhea, a history

Prior to HAART 
50% in developed countries 
>90% in undeveloped countries

Since HAART
Decline in overall mortality from 29.4 to 8.8 per 100-
person years (1995-1997)
Diarrhea still common

Presenter�
Presentation Notes�
With so many people with HIV and AIDS, the common manifestations should be well understood. Much research about HIV and diarrhea occurred early in the course, but since HAART diarrhea has not been focus. The use of combination ARV increased from 2% to 82% between 1995 and 1997 & was associated with a decline in mortality from 29.4 per 100 person-years to 8.8 per 100 person-years

But before we  get to those reasons, we need to go back in time to first year of med school…. Back to review GI anatomy�



Poo
 

and you

Acute v. Chronic Diarrhea
Chronic (CDC): two or more loose or watery stools a 
day for at least 30 days

Small v. Large bowel
Small: large volume, infrequent, nocturnal, dehydration
Large: small volume, frequent, mucousy, bloody, 
abdominal pain, NO dehydration

Malnutrition, electrolyte imbalance, weight loss, 
death

http://images.google.com/imgres?imgurl=http://blogs.knoxnews.com/knx/telebuddy/archives/MrHankey1.jpg&imgrefurl=http://blogs.knoxnews.com/knx/telebuddy/archives/2006/09/heading_back_to.shtml&h=3582&w=1500&sz=706&hl=en&start=19&um=1&tbnid=GDTOuTOxkO500M:&tbnh=150&tbnw=63&prev=/images%3Fq%3Dmr.%2Bhanky%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3Dcom.microsoft:en-us%26sa%3DN


GI tract anatomy

Mucosa
Submucosa
Muscularis propria
Adventitia

Presenter�
Presentation Notes�
General Cellular structure, repeated throughout the digestive organs of the GI tract.�



GI tract

Mucosa
Squamous Cells
Langerhaan’s Cells
Lamina propria

Submucosa
Lymphatics
Nerve fibers
Vasculature

Villi and crypts

http://webanatomy.net/histology/digestive_histology.htm

Presenter�
Presentation Notes�
Small intestina: finger like villii c absorptive and secretive cells overlying lamina propria. B/w each villus is a crypt that extends down to muscularis.

Colonic mucosa: flat c crypts that extend down to muscularis�



Gut Associated Lymphoid Tissue

Largest immunologic organ
Peyer’s patches and lymphoid 
follicules

Naïve B- and T-cells, Antigen 
Presenting Cells
M-Cells

Trancyctosis
Potential entry sites for HIV

Activated mucosal 
lymphocytes

http://www.steve.gb.com/images/science/transcytosis.org
http://webanatomy.net/histology/digestive_histology.htm

Presenter�
Presentation Notes�
w/in the gi tract there is lymphoid tissue.

Separate from systemic immune system.  Peyers Patch: large lymphoid nodiule aggregates. Antigens presented to the immature B- and T-cells induce immune responses. The activated lymphocytes leave the Peyer’s patches, travel through the peripheral blood and return to the lamina propria of the tissue where they were initially activated. The lamina propria and surface mucosa of the intestinal epithelium contains scattered mature CD8 cells, CD4 helper cells, and B cells. Now that we remember basic GI anatomy and physiology, lets graduate to second year of med school and talk about HIV.�



Human Immunodeficiency Virus

Core
Capsid (p24)
RNA
Viral enzymes

Integrase, Protease, 
Reverse Transcriptase

Envelope
gp120, gp 41

www.aegis.com/topics/basics/hivandaids.html

Presenter�
Presentation Notes�
HIV is a retrovirus with a spherical shell and cone-shaped core, The core contains the capsid membrane p24, the genomic RNA and the pathogenic viral enzymes (protease, reverse transcriptase and integrase).  Overlying the core, the envelope contains the glycoproteins gp120 and gp41.  The glycoproteins help bind HIV to target cells, including CD4 helper cells, macrophages, and dendritic cells �



Viral Attachment

www.niaid.nih.gov/daids/dtpdb/attach.asp

Presenter�
Presentation Notes�
Gp120 binds to a receptor, in this case CD4, on the cell which leads to a conformational change in the gp120 molecule exposing a site for the immune cell co-receptors CCR5 or CXCR4. The binding of these receptors leads to a change in gp41 causing insertion of gp41 into the cell membrane and fusion of the virus and the cell. Chemokines naturally use the CCR5 and CXCR4 receptors and high levels of chemokines can interfere with HIV fusion. Further defects in CCR5 and CXCR4 can decrease the development of AIDS in those exposed to HIV �



Cell Death

Direct
Viral Budding

Indirect
Apoptosis
gp120

www.niaid.nih.gov/daids/dtpdb/virbud.asp

Presenter�
Presentation Notes�
Once in the cells, the virus begins its deadly dance of reverse transcription of viral RNA and viral building and budding.  There seems to be multiple causes of cell death inclulding lysis from extensive budding and apoptosis, possibly from extracellular gp120.�



HIV and the GI tract

Viral Entry
Transcytosis
Viral Attachment

Epithelial cells: GalCer (a glycolipid that attaches to gp120) 
and CCR5
Lamina propria lymphocytes: CD4, CCR5, and CXCR4

Presenter�
Presentation Notes�
Transcytosis, intraluminal: via M cells

Viral attachment: epithelium, intraluminal

How is HIV getting in the lumen of the GI tract???? Anal intercourse�



HIV, the GI tract, and Viral Replication

Higher in active cells
Higher per-cell replication than peripheral cells
More profound depletion than in periphery

Delayed restoration of GALT CD4 if HAART started late in 
HIV course

Peyer’s patches relatively spared

Viral reservoir
HIV present in GALT despite “undetectable”
peripheral viral load



Lets stop to review…

Diarrhea is a common symptom in HIV
HIV

Multiple modes of entry
Kills cells via lysis or apoptosis

GALT
Independent from peripheral lymph system
Severely depleted in HIV infection
Can act as reservoir for HIV



Etiology of Diarrhea in HIV

Opportunistic infections
Non-opportunistic infection (Joe Schmoe Infxn)
HIV enteropathy and GI malfunction
Medication side effects

Presenter�
Presentation Notes�
What do you think?  What have you guys seen on the wards?



But since the introduction of HAART, the numbers and statistics have been changing!�



Prevalence and Impact of Diarrhea

163 HIV+, 253 HIV- outpatients from NYC
Survey

Frequency and consistency of bowel movements
Health related quality of life

Mean CD4=370
40 with CD4 <200
150 on HAART

Diarrhea more common in HIV (OR 6.65)
Even when accounting for: age, sex, race, income, education

Siddiqui

 

U, Bini

 

EJ, Chandarana

 

K, Leong J, Ramsetty

 

S, Schiliro

 

D, et al. Prevalence and impact of diarrhea on health-realted
quality of life in HIV-infected patients in the era of highly active antiretroviral therapy. J Clin

 

Gastroenterol

 

2007;41:484-90 



Prevalence and Impact of Diarrhea

Presenter�
Presentation Notes�
In this graph from the Siddiqui article, all measured stool frequencies or consisttencies, those with HIV were more likely to be worse off. Remember, the mean CD4=340�



Presenter�
Presentation Notes�
Lower CD4 counts only trended towards increased incidence of diarrhea (p=0.08), while protease inhibitor use and older age were associated with significantly increased incidence of diarrhea (p=0.004, and p=0.002, respectively). S �



Presenter�
Presentation Notes�
Health Related quality of life was significantly lower for those with HIV and diarrhea as compared againsts controls and as compared against HIV positive w/o diarrhea�



This study showed…

Diarrhea more common in HIV (OR 6.65)
Even when accounting for: age, sex, race, income, 
education

Diarrhea leads to a significant decrease in health 
related quality of life



Incidence of Diarrhea

Nutrition for Healthy Living Study
671 HIV+

Survey
current and chronic diarrhea 

Mean CD4 =356, 45% on HAART
40% current diarrhea, 28% chronic diarrhea

more common in AIDS (AIDS defining illness with 
or without CD4<200)
not more common in just CD4<200 

Knox TA, Spiegelman

 

D, Skinner SC, Gorbach

 

S. Diarrhea and abnormalities of gastrointestinal function in a

 

cohort of men and women 
with HIV infection. Am J Gastroenterol

 

2000; 95: 3482-89 

Presenter�
Presentation Notes�
We will get into this study more later

Similar incidence of diarrhea�



Changing Etiology of Diarrhea

80 HIV+, CD4 <200 outpatients with chronic 
diarrhea in Birmingham, AL
Retrospective review of etiology

1995-1997, HAART (PI) introduced in 1996

Chronic Diarrhea Incidence = 8-10.5%
Etiology

Opportunistic infections, 53% to 13%, p=0.003
Medication associated, 0 to 45%, p=0.001

Call SA, Heudebert

 

G, Saag

 

M, Wilcox M. The changing etiology of chronic diarrhea in HIV-infected patients with CD4 counts 
less than 200cells/mm3. Am J Gastroenterol

 

2000: 11; 3142-6 



Changing Etiology of Diarrhea

OI Meds/No cause Other 
Infxn

Presenter�
Presentation Notes�
Etiological categories of diarrhea by year.  Light grey is opportunistic infection, white is medication associated or no cause, and black is non-opportunistic pathogens

Incease in mean cd4. Inc in med associated�



Etiology of Diarrhea in HIV

Opportunistic infections
Decreasing

Non-opportunistic infection
Stable?

Medication side effects
Increasing

HIV enteropathy and GI malfunction
Becoming a new concern given longer life span

Presenter�
Presentation Notes�
What do you think?  What have you guys seen on the wards?



But since the introduction of HAART, the numbers and statistics have been changing!�



Opportunistic Infections: Fungi

Histoplasma capsulatum
Occurs in endemic areas 
(Ohio, Mississippi, Missouri 
River valleys)
10% of those with 
disseminated infection have 
GI symptoms
Amphoteracin B or 
itraconazole

Microsporidia
Enterocytozoon bieneusi and E. 
intestinalis
Fungi v. protozoa
Small

Watery diarrhea w/o fever or 
anorexia

Prior to HAART
20% of diarrhea if CD4<50
Up to 60% of chronic diarrhea

Electron microscopy or 
Trichrome, Warthin-Starry and 
Giemsa stains
Albendazole only effective 
against E. intestinalis



Opportunistic Infections: Protozoa

Small 
Voluminous, watery diarrhea

Chronic diarrhea
prolonged symptoms
weight loss
not on HAART
CD4 <100 

Resolution of diarrhea in 
85% by raising CD4

Not eradication

Cryptosporidium spp.
10-20% of AIDS pre-
HAART
CD4 <150
Reservoir: contaminated 
water
38% have co-existing CMV
Nitazoxanide may treat

Isospora belli
Less common in U.S.
CD4 <100
Bactrim, then suppression

Lewethwaite

 

P, Gill GV, Hart CA, Beeching

 

NJ. Gastrointestinal parasites in the immunocompromised. Current Opinion in 
Infectious Diseases 2005;18:427-35.
Oldfield EC. Evaluation of chronic diarrhea in patients with human immunodeficiency virus infection. Rev Gastroenterol

 

Disord

 

2002;2:176-88 

Presenter�
Presentation Notes�
Many diarrhea and protozoa studies focus on developing countries, making USA post-HAART assessments difficult. 

Raising CD4 or giving antimicrobials may resolve diarrhea, but the patient may still be colonized. When CD4 drops, diarrhea often resumes.

C. Hominis and C. parvum. No adequate Crypto tx, Nitazoxanide is first line but studies are mixed in the HIV population

There are no cute pictures of protzoa. They are gross

�



Opportunistic Infections: Bacteria

Incidence is 7.2 per 1000 person years
100-fold greater than in HIV-

More advanced HIV = greater risk of bacterial 
diarrhea
All causes decreased due to HAART

Sanchez TH, Brooks JT, Sullivan PS, Juhasz

 

M, Mintz

 

E, Dworkin

 

MS, Jones JL. Bacterial diarrhea in person with HIV infection, 
United States, 1992-2002: Clin

 

Infect Dis

 

2005;41:1621-7 



Opportunistic Infections: Bacteria

Clostridium difficile
Large
53.6% of HIV+ with 
bacterial diarrhea
Risks:

Prior hospital stay 
(p=0.04)
Prolonged stay (p=0.02)
H-2 blocker (p<0.05)
Tx for PCP (p<0.05)
Hx of herpes (p=0.03)
Hx of OI (p=0.04 )

Sanchez TH, Brooks JT, Sullivan PS, Juhasz

 

M, Mintz

 

E, Dworkin

 

MS, Jones JL. Bacterial diarrhea in person with HIV infection, 
United States, 1992-2002: Clin

 

Infect Dis

 

2005;41:1621-7 
Pulvirenti

 

JJ, Mehra

 

T, Hafiz I, DeMarais

 

P, Marsh D, Kocka

 

F et al. Epidemiology and outcome of Clostridium difficile

 

infection 
and diarrhea in HIV infected inpatients. Diagnostic Microbiology

 

and Infectious Disease 2002;44:325-30 

Presenter�
Presentation Notes�
Retrospective cohort, HIV+, bacterial diarrhea, 1992-2002, pre and post HAART

�



Opportunistic Infections: Bacteria

Salmonella, Shigella and
Campylobacter

Of HIV+ with bacterial 
diarrhea

Shigella =14%
Campylobacter = 14%
Salmonella = 7.5%



Opportunistic Infections: Bacteria

Mycobacterium avium-complex 
(MAC)

Small and Large
Prior to HAART & MAC 
prophylaxis, most common 
cause of bacterial diarrhea in 
AIDS
2.5% in HIV+ with bacterial 
diarrhea
Diarrhea in 47% with 
disseminated MAC
CD4 <50
Macrolide and ethambutol +/-
rifampin, long term suppression

Owens SR, Greenson

 

JK. The pathology of malabsorption: current concepts. Histopathology 2007;50:64-82 

Presenter�
Presentation Notes�
 causing systemic symptoms of malaise, fever, night sweats, weight loss, and diarrhea \Diarrhea and malabsorption occur through blockage of the lymphatic system and involvement of the villi 

Mycobacteria at 3.6%

H&E and AFB stain of MAC villus�



Opportunistic Infections: Viruses

Rotavirus, adenovirus, 
coronavirus, astrovirus, 
picobirnavirus, and 
calicivirus

More likely in HIV+ with 
diarrhea than without
Self-limiting, untreatable 
diarrhea

Rectal Ulcers

Cytomegalovirus
Immunocompromised
Colitis: chronic watery, 
bloody diarrhea
Ulceration, necrosis, 
perforation
CD 4 <100
20% of diarrhea in AIDS
Ganciclovir or foscarnet

Grohmann

 

GS, Glass RI, Pereira HG, Monroe SS, Hightower AW, Weber R, et al. Enteric viruses and diarrhea in HIV-infected patients.  
NEJM 1993;328:14-20.
Kartalija

 

M, Sande

 

MA. Diarrhea and AIDS in the era of highly active antiretroviral therapy. Clin

 

infect Dis

 

1999; 28: 701-7

Presenter�
Presentation Notes�
Colitis:fever and chronic watery, bloody diarrhea, abdominal pain, and occasionally necrosis and perforation 

Tx: long term suppression�



Let’s stop to review…

Diarrhea is more common in HIV+ (OR 6.65, 10-40%)
Diarrhea is associated with decreased health related 
quality of life
Etiology of diarrhea changed due to HAART
Notable infectious causes:

Fungi: Histoplama, Microsporidia
Protozoa: Cryptosporidium
Bacteria: C. difficile, Shigella, Salmonella, Campylobacter, Mycobacteria
Viruses: CMV

Presenter�
Presentation Notes�
Some of the statistics out there are pre-HAART and represent natural disease progressio�



HIV Enteropathy
 

and GI Malfunction

Pathogen negative diarrhea
Direct effects of HIV causing GI malfunction 
and malabsorption
Diagnosis of exclusion

Presenter�
Presentation Notes�
HIV has been suggested to cause direct changes to intestinal mucosa.  The term enteropathy has been used to describe pathogen negative diarrhea. However, it is impossible to completely rule out a pathogen association, thus this is a diagnosis of exclusion.  Possible mechanisms include a direct effect by HIV to causing gastrointestinal malfunction and malabsorption.  This is an area of continued research and discovery �



HIV Enteropathy
 

and GI Malfunction

Nutrition for Health Living Study: 671 HIV+
Mean CD4 =356, 45% on HAART
40% current diarrhea, 28% chronic diarrhea

GI function tests
CHO absorption:  25g D-xylose test
Fat absorption: a Sudan-III stain for fecal fat on a 
100g fat diet 
serum levels of albumin, vitamin B12, and folate

Knox TA, Spiegelman

 

D, Skinner SC, Gorbach

 

S. Diarrhea and abnormalities of gastrointestinal function in a

 

cohort of men and women 
with HIV infection. Am J Gastroenterol

 

2000; 95: 3482-89 

Presenter�
Presentation Notes�
In addition to the aforementioned survey: 

D-xylose and fat are absorbed primarily in the small intestine; vitamin B12 is absorbed in the ileum of the small intestine but requires intrinsic factor from the gastric parietal cells �



Presenter�
Presentation Notes�
Over 80% of participants had some abnormaility of GI function, including aforementioned diarrhea.

48% of participants had low D-xylose absorption, 4.1% had low serum vitamin B12, and 13% had fat malabsorption.

Abnormal D-xylose absorption and borderline vitamin B12 absorption were more likely common with CD4 <200 cells/mm3 (p=0.46 and 0.003, respectively), while current diarrhea and fat malabsorption were just as likely regardless of CD4, suggesting an underlying enteropathy in HIV �



This study showed…

80% of participants had some abnormality 
48% had low D-xylose absorption
4.1% had low serum vitamin B12
13% had fat malabsorption.

CD4 <200
Abnormal D-xylose absorption (p=0.046) 
Borderline vitamin B12 absorption (p=0.003)

fat malabsorption was just as likely regardless of 
CD4



Small Intestine Transit, Absorption and 
Permeability

Case-control of 60 AIDS (Stage IV), 20 HIV- controls
1/3 on an antiretroviral, 94% on PCP prophylaxis
AIDS-well, AIDS-weight loss, Cryptosporidiosis, 
Microsporidiosis, CMV colitis, Pathogen negative diarrhea

Transit
Orojejunal transit: glucose solution

Equivalent to gastric emptying time for liquid
Orocecal transit: sulphasalazine solution

Orocecal time – orojejunal time=small bowel transit
Crohn’s controls for bacterial overgrowth

Absorption: byproducts of 3-O-methyl-D-glucose, D-
xylose, L-rhamnose and lactulose

Sharpstone

 

D, Neild

 

P, Crane R, Taylor C, Hodgson C, Sherwood R, et al. Small intestinal transit, absorption, and permeability 
in patients with AIDS with and without diarrhea. Gut 1999;45:70-6 

Presenter�
Presentation Notes�
Stool sample: pathogenic bacteria, cryptosporidia, mycobacteria, ova and parasites, C. difficile, enteric viruses 

oral 3-0-methyl-D-glucose solution as it is absorbed rapidly in normal jejunum 

serum level of a metabolite of sulphasalazine that passes intact through normal small bowel lumen but is absorbed quickly in the cecum

Absorption measured using mono- and disaccharide solution

Eval for small bowel bacterial overgrowth: All Crohn’s patients had confirmed small intestinal bacterial overgrowth 

Validation: the test solutions of 3-0-methyl-D-glucose and sulphasalazine intraduodenally during endoscopy 

�



Small Intestine Transit, Absorption and 
Permeability

Control

AIDS

Crohn’s

Presenter�
Presentation Notes�
Representative profiles of 3-0-methyl-D-glucose (open circles) and sulphasalazine metabolites (closed circles) after ingestion in A) control subjects, B) AIDS subjects, and C) Crohn’s subjects. 

Low levels of sulphasalazine metabolites prior to the expected cecal spike suggests bacterial metabolism.  This pattern was seen in those with Crohn’s but not in controls or AIDS subject . only certain types of bacteria were evaluated for bacterial overgrowth �



Small Intestine Transit, Absorption and 
Permeability

Presenter�
Presentation Notes�
Small bowel absorption was measured using a urine sample for byproducts of an oral solution of 3-0-methyl-D-glucose, d-xylose, l-rhamnose and lactulose. 

. In those with AIDS, gastric emptying time was delayed (p<0.05). 

Small bowel absorption was impaired as measured with D-xylose, L-rhamnose, and lacutulose in all AIDS subjects 

Small bowel transit time was decreased in 50% of those with AIDS and cryptosporidiosis, microsporidiosis, or pathogen negative diarrhea, but only in those with cryptosporidiosis was this significant against controls �



Small Intestine Transit, Absorption and 
Permeability

Presenter�
Presentation Notes�
Jejunal to cecal transit times in patients with AIDS.  Upper and lower limit of normal represented by horizontal lines. 

Small bowel transit time was decreased in 50% of those with AIDS and cryptosporidiosis, microsporidiosis, or pathogen negative diarrhea, but only in those with cryptosporidiosis was this significant against controls 

small intestine malabsorption or decreased transit time may cause clinical diarrhea 

�



This study showed…

GI malfunction
Carbohydrate malabsorption
Trend toward decreased small bowel transit time
Delayed gastric emptying time
Bacterial overgrowth is not likely



HIV Enteropathy
 

and GI Malfunction

Fat absorption
HIV+ with chronic diarrhea, 24-hour stool specimen 
for fecal fat
95% off HAART, 83% on HAART

No difference with or without stool pathogen

Neuropathy
Extensive damage to autonomic nerve fibers in the 
lamina propria

Poles MA, Fuerst

 

M, McGowan I, Elliott J, Rezaei

 

A, Mark D, et al. HIV-related diarrhea is multifactorial

 

and fat malabsorption
is commonly present, independent of HAART. Am J Gastroenterol

 

2001; 96: 1831-7.
Griffin GE, Miller A, Batman P, Forster SM, Pinching AJ, Harris JR, et al. Damage to jejunal

 

intrinsic autonomic nerves in HIV infection. 
AIDS 1988;2:379-85 



HIV Enteropathy
 

and GI Malfunction

Jejunal mucosal changes
decreased surface area to 
volume ratio
shortened villi
normal crypt length with 
increased mitoses
leading to an overall 
atrophy with epithelial 
hypoproliferation and 
dysmaturation of 
enterocytes

Zeitz

 

M, Ullrich, R, Schneider T, Kewenig

 

S, Hohloch

 

K, Riecken

 

EO. HIV/SIV enteropathy. Annals of the New York Acad

 

Sci

 

1998: 859: 231-6 
Batman PA, Kapembwa

 

MS, Miller ARO, Sedgwick PM, Lucas S, Sewankambo

 

NK, et al. HIV enteropathy: comparative morphometry
of the jejuanl

 

mucosa of HIV infected patients resident in the United Kingdom and Uganda. Gut 1998; 43-350-355. 
Cummins AG, LaBrooy

 

JT, Stanley DP, Rowland R, Shearman DJC. Quantitative histological study of enteropathy

 

associated with HIV infection. 
Gut 1990: 21:317-21. 



HIV Enteropathy
 

and GI Malfunction

Possible direct effects by HIV
increased intercellular permeability by decreased 
electrical resistance
cytoskeletal changes (tubulin depolymerization)
changes in cytosolic calcium by incubation of gp120 
with intestinal cells 

associated with cytoskeletal depolymerization and decreased 
epithelial resistance

Kotler

 

DP. HIV infection and the gastrointestinal tract. AIDS 2005;19:107-17. 



Lets stop to review…

GI malfunction
Carbohydrate malabsorption
Fat malabsorption
Trend toward decreased small bowel transit time
Delayed gastric emptying time

Neuropathy
Jejunal villous atrophy
Intracellular mechanism



Medication Side Effects

Class Generic 
Name

Brand 
Name

Incidence

Protease 
Inhibitors

Ritonavir Norvir 19-37%

Ritonavir/
Loprinavir

Kaletra 24-26%

Nelfinavir Viracept 32%

Nucleoside 
Analogues

Abacavir Ziagen 17%

Didanosine* Videx 5-18%

Presenter�
Presentation Notes�
Data based on randomized control trials or (*) compassionate use programs. 

ddI: 2 mechanisms for diarrhea 1) upto 18% and is caused by the buffer in the preparation.  Didanosine also causes pancreatitis in about 5% which can lead to steattorhea.�



Malnutrition

Caused by:
Difficulty eating (esophagitis, altered taste perception, 
dysphagia)
Malabsorption
Diarrhea
Increased energy expenditure due to infection

Increased mortality
Weight loss of 10% from baseline had a 6-fold 
increase in morality, including those on HAART 
(p<0.05)

Tang AM, Forrester J, Spiegelman

 

D, Knox TA, Tchetgen

 

E, Gorbach

 

SL. Weight loss and survival in HIV-positive patients 
in the era of highly active antiretroviral therapy. J Acq

 

Immune Defic

 

Syndr

 

2002;31: 230-6 

Presenter�
Presentation Notes�
Malnutrition can be treated by treating the underlying HIV as well as increasing protein and nutrient intake. Small, frequent meals consisting of high-protein, low-fat, and high-calorie foods are recommended to counter the increased catabolism. �





Diagnostic Algorithim

H&P (CD4, meds, prior OI, travel, 
sexual preferences, diet, chronicity)

Blood Cx, if febrile Stool Studies (O&P, C.diff, culture,
AFB, trichrome, viral studies)

Endoscopy with biopsy

H&E, EM, AFB, Giemsa
methenamine silver,
Fungal Cx, Viral Cx

Upper: large, infrequent, nocturnal
dehydration

Lower: frequent, small-volume, 
Bloody, with pain w/o dehydration

Presenter�
Presentation Notes�
O&P for crypto, iso, micro.

Stool cx: shigella, salmonella, campyobacter

Trichrome for Microsporidia

Viral studies EM or ELISA (adeno, astro or rota virus)

Methamine Silver (histo)�



Conclusions



Conclusions

GI mucosal immune system 
is independent from peripheral immune system
is a potential site of entry for HIV
is a potential reservoir for HIV
is depleted in HIV

can recover fully if HAART is started early in course



Conclusions

Diarrhea is more prevalent in HIV+
Infectious Causes

Declining due to HAART
Fungi: Histoplama, Microsporidia
Protozoa: Cryptosporidium
Bacteria: C. difficile, Shigella, Salmonella, 
Campylobacter, Mycobacteria
Viruses: CMV



Conclusions

HIV Enteropathy/GI Malfunction
Possibly due to direct effects from HIV
Decreased fat and carbohydrate absorption
Trend toward decreased small bowel transit time
Jejunal atrophy
Neuropathy
Not likely due to: bacterial overgrowth

Medications (PIs and NRTIs) have high 
incidence of diarrhea



The End!
Any questions?

Many thanks to Lori Fantry, MD MPH

http://www.mocpages.com/image_zoom.php?mocid=1218&id=http://www.brickshelf.com/cgi-bin/gallery.cgi?i=678453
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