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A study aimed at finding whether there are significant
differences in the nutritional status of Zambian controls
compared with AIDS and PGBL patients was undertaken at the
ﬁmiw&rﬁity Teaching'Hnspital, Lusaka and Saint Francis Hospital,

Fatete, respectivelv.

A total of 149 Fambians were examined and their measurements of

weighs height. midarm circumference and triceps skinfold

thickness were recorded. Blood samples were analysed for HIV
antibodies. total serum proteins and albumin. 6t the University
Teaching Hospital (UTHY),. 27 patients were compared with 44

controls.  The 27 patients consisted of 11 AIDS patients and 16

FGEL. patients. The controls consisted of 16 medical controls and L
F olindically health Fambian controls. At Saint Fram:is

Hespital (BFH) 15 were AIDS patients, 30 medical controls and 30

masualty controls.

Ther mean ages in vears and ranges (UTH); AIDS patients 39.4
virars (@4-70). PBL 27.8 vears (19-30). medical controls 39.0
vears {(24-70), and casualty controls 27.7 vears (18-60). The
man welights in kilograms and their rangas (UTH); AIDS patients
BT kg (43.1-68) PBL S57.7 (38-81). and casualty controls S9.6
(4%=-7%) . The heights and ranges in centimetres (UTH); AIDS
patients 1&8B.46 cms (150-179). PGBL 1&4.72 cos (148189, medical
conkrols 168 cms (141-185) and casualty controls 147.7 cms

(1391803 .
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The mean ages and ranges in years (5FH); AIDS patients 33.3
{Pa—-546), medical controls 41.4 years (19-70) and casualty
controls 31.7 vears {(18-65). HMesan weights and ranges in
Eilograms (SFH) 3 AIDS patients 33.7 kg (45-66). medical controls
4B.7 kg {%0.3-64.5) and casualty controls SB.1 kg {(44-74). Mean
heights and ranges in centimetres (GFH); AIDS patients 1466 cms
{150-1843, medical controls 180 cms (130-171) amd casualty

controls 161.68 cms (1S51-177).

Comparison between the UTH patients versus the UTH controls
showsd no statistical significant differences in the midarm
cirvcumfersnce. triceps skinfold thickness, total serum protein

arwl albumin levels.

Comparisons were also made between the UTH patients and SFH
patisnts amnd o significant findings were cbhserved in the midarm
circumference., triceps skinfold thickrness, total serum protein
and albumin iswvels. Finally the comparison between HIV
positivity betwesn the UTH casualty contrals versus BFH casualty
controls showsed no significant difference statistically (p =
2.043. This study shows results similar to those obhtained in

previous studiss among Zambians.
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NUTRITIONAL STATUS OF ZAMERIAN FOFULATION GROUFES

DEFIMITION OF AIDS

The Acqguired Immunodeficiency of Syndrome (AIDS) was defined by
the Centres for Disease Control Surveillance as a disease at
Izast moderately predicitve of a defect in rell mediated
immunity occuring in a person with noe known cause of diminished

resistance to that disease (1).

THE HUMAN IMMUNODEFICIENCY VIRUS

The acquired immune deficiency syndrome is cauced by a
retrovirus now called the human imnunodeficiency virus (HIV)
(2. It was first identified in 1983 by Montagnier et al in

Framnce and called lymphademopathy associated virus (Lay) {3).

Fraviously, the first human retroviruss called the T cell
leukaemia virus type 1 (HTLV-I) had been isclated by Ballo et al
in 1980 from a patient suffering from adult T cell leukaemia

(4).
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In 1982 Gallo and co—workers further isclated a second human
retrovirues (HTLY-II) from a patient suffering from hairy cell
lespkzesis (5. Mearwhile. in 1981 Siegel 2t al described a new
dissaze later called the acguired ismunodeficiesncy syndrome, in
yoursy homosexual men (6). But it was Barre-Sinousail, Chermann,
Montagnier 2t al (1983) who first published the isoclation of a
mnar-branstorsing reftrovirus which they called the
Iyvmphadenopathy asscciated wvivus (LAY) (3). This was different
From both HTLY-I and HTLVII. In 1284 Gallo et al also
identified a retrovirus in patients with AIDS and with the
lymphadenopathy syndrome, and named it HTLY-III (7). In January
1985 the nuclectide sequence of the AIDS virus genome was
established indespendently at the Pasteur Institute and at the
Mational Cancer Institute. The finding revealed similarities in
the isolates. In 1985 the International Committee of Taxonomy
of Viruses renamed LAY and HTLY-II1 as the Human
Immonodef iciency Yirus (HIY) (2). This virus preferentially
infects T helpsr cells and alters their functions. T helper
lymphocytes direct the processes of cell mediated immunity and
#iso influence antibody production by B lymphocytes (7). An
HIY infected person may not show overt symptoms of AIDs for a
pericd ranging from 5 moenths to at least 5 years., JfTransmission
iz belisved to be by the use of needles and syringes in drug
afddicts and possibly in urines tesrs and breast fTesding
(F310,112. Imtimate sexual contact and blood products are

belisved to bs the main modes of transmission (9,10},
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THE ACOUISITION OF INFECTION

The consequences of HIV infection range from noe detectahle
disturbance of health to death from opportunistic infections,
Lo s o encephalopathy. The onset of infection is sometimes
charaterized by a brief gandular fever—-like illness:i— sore
throat, fever, tender lymph nodes, arthralgia, myalgia, malaise,
splenomengaly, a maculopapular rash and occasionally
encaphalopathy (I2). Thereafter the majority of infected

PErsSonG remain in normal health for a variable length of time.

DEVELDOFMENT DF PATHOLOGY

Ene many persons, the HIV infection starts by lvmph node
anlargment but they remain asymptomatic. These nodes are Tivrm,
My Bandder s b le, bilaterally and symmatrically placed.
Histologically they show hyperplasia of germinal centres and
tingible body macrophages with increased mitotic activity. It
tha lymph node histology show destruction of the dendritic
reaticulum cell network, the patient is more likelyvy to develop
#IDS (12). Later patients tend to develop symptoms as their
immune function deteriorates. Some workers classify patients
with persistent generalized lymphadenopathy (PGL) into two

groupsz—  ftype A (asymptomatic) and type B (symptomatic <(12).



-

THE AIDS RELATED COMPLEXY (ARLC)

This is a term used to describe a prodromal syndrome from which
the majority of patients progress to AIDS within a fewm months
(12). Such patients are symptomatic with weight loss up to 15%
of their total body weight, chronic fever, night sweats, oral
candida and chronic diarrhoea. Villous atrophy may be found on
jejunal biopsyv. Lymphopaenia, T-helper cell depletion,
decreased platelets and thrombooytopenia (13) probably due to
ingestion of imsuse complex coated platelets by cells of the
reticulo-edothelial system are fourd. Skin lesions are common

{443 .

A&IDE — CLIMICAL PHESENTATION

Presentation is different in the Northern and Southern
hemispheres.  Im homosexual men (USA)Y the majority who have AIDS
suffer from sericus opportunistic infections. Candidiasis is a
wommon opportunistic infection of AIDS causing oescephagitis

ipading to dysphagia and retrosternal pain {(1d).

Lryptosporidiom. a protozoan (1%) and Isospore belli which lead
to intractable diarrhoea bring patients to the surgeons’
attention for sigmoidoscopies, coloncscopies and rectal
bispsies. Histology of the specimen show atrophy of the mucosa.
Other causes of diarrhoea include atypical mycobacteria
iMyrobacteriom avian — intracellulare) (45) which are resistant
to conventional anti TR drugs, and cvtomegalovirus which causes
cixlitis, bloody diarvhoea, abdominal pain and distension (146)

which may be confused with acute surgical emergencies.
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Howmewer s in the Soeuthern bemisphere AIDS commonly manifests
itself as the aggressive form of Kaposi’s Sarcoma (8AKS)
{17.18) s although presentations differ from country to country
within Africa. In Zambia AIDS commonly presented as The
fAggressive African Faposi’s Sarcoma  (17) while in Uganda it
presents as the S5lie Disease (24), and in Zaire cryptococcus
meningitis is the commonest presentation.(?) HMost patients with
Atypical Kaposi®s Sarcoma have a shorter history than those with
endemic KS. Lymphadenopathy is generalized and symmetrically
placed. Peripheral nodules are commonly seen and plague lesions
oCour in unusual sites ie. trunk or face, vulva, thighs and
sometimes associated with severe swelling (17,18).

Gross weight leoss is a common finding sometimes amocunting to
org-third of the total body weight. Purple plagues and nodules
are usually seen on the hard palate or tonsils although these
can occur anywhere in the mouth. Fibreoptic endoscopy may
reveal nodules purplish in colowr and resembling cutaneocus
Iesions in the sesophagus, stomach and duodenum. Similar
lesions are found in the rectum at sigmolidoscopy {(personal
communication by A& C Bayvley). Some patients present with
respiratory distress probably due to pulmonary infiltration.
Syaptoms in AAKS are often relieved by Actinomycin D and

¥incristine, but recur within a few weeks (18).

Mortality is very high in this group of patients with aggressive
faposti s Sarcoma. This vairiety of Kaposi’s Sarcoma is very
similar to the tumour described in the acquired immune

detficiency syndrome of homosexual men.



-10-

Iin 1984 a random survey of 327 subjects in the Centvral African
Fepublic revealed that 19% of prostitutes and 4% of all octhers
surveyed carried the virus — but only 202 cases of AIDS have
been reported s far. In East Africa on the other hand, Uganda
has reported the highest number of AGIDS patients (28).
fAccording to Serwadda (24) most of the 1,138 cases reported
presented with "S51lim Disease” . chronic diarvhoea. excessive
weight loss amd oral thrush. Persistent generalised
lvmphadenopathy is less commonly seen (24). In ore Kampala
haospital 24% of pregnant women surveved carried the virus in
1987 (243. Although Kenyva borders on Uganda: so far only 286
cases have been reported to the WH. But, according to WHO
officials — lack of reporting or poov reporting procedures
pirobably under—estimates the actual rumber of AIDS cases (28).
Tanzania has reported the second highest number of cases. As in
ganda, most of the 1,130 afflicted patients suffer from Slim
Dispase” and 708 of the reported cases reside in the northwest
corner of the countrv. The rural epidemic in Tanzania is

similar to that found in Uganda (28).

I 1986 in Zambia 13% (11) of blood donors on the Copperbelt and
18.4% {(22) of blood donors in Lusaka. were seropositive. In
1785 at the University Teaching Hospital, Lusaka the
seroprevalence was reported to be 29% in the STD clinic., 26.8%
in dermatology., 23% in surgical admissions and only B.7% in
antenatal attenders. So far 2850 cases of AIDS in Fambia
prasenting as the agogressive form of K5 have been reportied to

the HHO. 45X of whom are skilled professionals (8280 .
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CRITERIA FOR DIAGNOSIS OF AIDS
[ 1 I Any patient in whom the HIV serclogical test vesult is
niat known 2ither because the test is oot done or the result
inconclusive-but has indicators for AIDS (i.e. Prneumocystis
CAaVinll pneumoniae:; extrapulomonary ocryvptococous.s Kaposi’s
Sarcoma in a patient below (60 yvears) can be diagnosed as such

provided other causes of imsuncdeficiency are excluded.

{erd . fAny patient with laboratory evidence of HIYV infection

irrespective of other causes of immunodeficiency.

{33 . A patient with a negative HIV serclogical test where
other causes of ismunodefliciency has been excluded but the
patient has Poeunocystis Carinli. or atypilcal Kaposi’s Sarcoma.
Diseases indicative of AIDS and a T helper/inducer cell count

below 4007ul. (25) can be diagnosed as AIDS patient.
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THE DBRJECTIVE

To study the nutritional status of patients with HIY infection

ity Zambia.

THE INTERACTION BETWEEN MUTRITION. INFECTION AND IMMUNITY

There is a correlation between nutrition, infection and immunity
{#6) as shown by an increase in the incidence of diarvhoea in
wasted (w/t less BO% of standard) children (27). The incidence
of diarrhoea is twice that of a non wasted child and the
duration of diarvhoega is increased by 33% in underweight. 37% in
the stunted and by 79%% in the wasted. Measles is prolenged and
severs in salnourished children {(28). Patients who have
lyaphoreticular malignancies develop pneumonia due to
Preunccystis carinii when their ;erum albumin levels are low.

In children with Kwashiockor T-cell rosette formation is
distinctly lower than in marasmic children and this impalved
function is corrected on refeeding (29). Furthermore. the
peripheral blood lymphocytes show a decreased transformaticon to
phyiohemaggiutination. The Mantoux text conversion following
BLCEG is lower in children with Kwashiokor than in controls and so
the delaysd cutanecsus hypersensitivity reaction is depressed to
candida and dipthevria toxoid antigens (3). Refesding of the

malnouwr ished leads to recovery of these in vivo tests.
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There is synergism of infection and malnutrition (31). Each of
these can lead to ismpairment of the immune responses.  For
instance:— infection and fever cause significant losses of
nitrogen by excretion through the kidneyvs as a result of
increased matabolism as well as by depressing appetite. In
gastrointestinal infections. accompanyving diarvhoea contributes
o Further losses of protein and other nuwtrients. As a
consequence of this. proteins essential for adequate synthesis
of antibodies and other components of the immune syvstem are
facking (323, In HIV infections fever. diarrhoesa and weight
inss as well as opportunistic infections. are common clinical
findings {146). Infection per se leads to an increase in the
acute phase proteins such as:— € reactive proteins. and macvra
globulins and antitrypsin and baptoglobin., which adversely
atfects the synthesis of antibodies (32) and at the same time
the proportions of T4 helper cells, T8 cytotoxic and suppressor
cells are reduced (33). The opsonic activity of plasma and
chemotactic migration of neutrophils is reduced. Phagocytosis
of bacteria is normal but intracellular bactetrial and candida

Eilling capacity is impaired.

Deficiencies in folic acid, pyridoxine and Vitamin A impair
celi-nediated immunity and T-cell—dependent antibody responses
{34}. Zinc deficiency impairs cell mediated immunity increasing
villnerability to Listeria., Balmonella and Coxsackie vivus. Iron
deficiency tends to impair lvmphococyte stimulation response to

witogens and to decrease neutrophil bactericidal capacity (32).
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Histology of the lymph nodes in maloourished patients shows

abrophy of lymphatic tisswes ie. tonsils. thymus, nodes and
Fevers patches. The thymus also shows poor demarcation between
cortex and medulla, reduction in normal lymphoid cells and

Hassall corpuscles are crowded, dilated, degensrate or even

There are thus many possible causes of malnutrition in
HiY—-infected patients. Direct inwasion of T4 lymphocytes
directly depresses the cell mediated immunity. Dysphagia
resulting from candidiases leads to depression of appetite while
the diarvhoea due toe cyrptosporidium and Iscspore belli result
in loss of proteins and trace elements. The structural damage
of the gastrointestinal system by the atypical Kaposi’s Sarcoma
lgsions and the HIV invasion of the Peyers patches probably lead
te impaired digestion and malabsorption and therefore decrease
ini the micro and macro nutrients required in the synthesis of
proteins required by the immune system. Low lysozvme levels
change mucosal immunity permittiog colonization and contact of
pathogens with the epithelial cells leading to an increased visk

of systemic spread (34) (Table 1).
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TaEBLE 1 The Causes of Malnutriticn in HIYV Infections
1. Dysphagia and retrosternal pain due to:
—~ Candidiasis

- K5 lesions

2. Malabszorption as a result of diarrhoea caused hy:
— Lryptosporidium

~ Isospora belli

Cyvtomegaloviruses

~ But invasion by HIV

W

Fever leading to increased catabolism

Although patients with severe malmmtrition are eanily

recognisable, mnutvitional impaivment may often go unnoticed by
clinicians (39). As a result a number of tests of nutriticnal
status have been devised but no one test has proved to give a

true picture of the nutrition state on its ocwn (Table 11).
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TESTS USED FOR ASSESSING NUTRITIONAL STATUS

TARBLE I1I Tests Used in Nutritional Assessment

fi. Bilochemical Tests B. Anthropometric Measurements
i Serum Total Frotein 1. Height

. SBerum Albumin 2. Weight

3. FPrealbumin 3. Triceps Skinfold Thickness
4. Serum Transferrin %. Bkin Tests

. Retincl Binding Protein
&. Wrinary creatinine

7. Total lymphocyte Count
Z. Serum Tolate

F. Zinc serum level

ANTHROPOMETRIC TESTS FOR EVALUATING NUTRITIONGL STATUS

Anthropemetric Evaluation of nutritional status using height,
wzight and various measures of limb size are sensitive indices
to changing food intake and therefore can indicate nutritional
wizll-being. These help in comparing an individual’s response to
his mwitritional environment with that of the populations (32).
Body weight is a reflection of relative amounts of body fat.
bones. water, body cell mass and solide. The ideal weights are
a reflection of the average weight as ascribed to individuals of
the same heights. The actual weight is seen when an individual

is measured on a standard scale.
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However , comparison is usually done with the ideal weight and is

sxpressed as a percentage of the ideal body weight calculated

ami—

1} % ideal body weight = actual weight ¥ 100
ideal weight

11 Y% usual weight = actual weiaght ¥ 100
usual weight

i) % weight change = ysual ~ actual weiaht » 100

usual weight

Weight for age expresses the relationship of weight expected for
a specific age and sex. In 1969 Jelliffe stressed the need for
measurements independent of age, since age independent
measurensnts are based on the ratio of nutritionally labile
tissue ie. muscle mass or subartaneous fat to short term
malrwtrition eg. height. head circumference in children or
lengith of bone. In some parts of the world including Zambias
birth records carrot be verified. hence age cannct bhe used

realibly.
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Triceps Skinfold Thickness and Midarm Cirvcumference

This indirectly estimates body fatrness (calorie stoves).

Triceps skinfold thickness help in calculating the mid upper arm
muscle mass,. The triceps site is universally accessible and in
pgrofbein calorie malmnutrition, it is usually not edematous (32).
The other best site is the subiscapular area just below the
scapilar. The mid upper are civcumference aids in calculating
arm muscle civrowmferernce and the arm muscle area when used in
junction with the triceps skinfold thickness using nomograms

developead by Gurney (35).

The arem suscle circumference is a sensitive index of body
protein reserves, althought it is a rough estimate since it doss

ot tabks the thickness of the humerus into account (32).
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BIOUHEMICAL. TESTS USED IN NUTRITOMAL ASSESSMENT

&3

ik

o

Bloshemical

Secum Total Frotein are of little value in assessing the
wwkritional status of an individual as they tend to be
elavated in septic conditions due to increased globulins

(36) and in dehydration or malnutrition (37).

Rarun. AlRwndn

This is measured in grams per litre. The normal value in
an adult should be more than 357971 (3&6Y. This makes LI
Fo-&S% of the total serum proteins. Low levels ococur in
situations of poor proteins intake, impaired digestion or
inadequate absorption of exudative enteropathy (37). acute
decreasse can seour within days in catabolic stress where
insulin releasse in response to stress depresses amino acid
release from muscle to maintain synthesis of serum proteins
(38r. This is veversed by feeding. This test correlates
wll with arm muscle circumference and hence is reliable

and sensitive (3I9).

Fetinol binding protein complexed with Vitamin A. is bound
to civaulating pre albumin for transport. It has a half
life of 2 - 3 days. It is measured by radial
imvoodiffusion (40). It is a sensitive indicator of
protein deficiency and responds to refeeding Normal levels

are U000 mgs/ 100 mis.
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Serum Transferrin

This protein which can bind 2 molecules of iron has as its
main function the transport of iron. 30 — 408 i1s normally
usied for iron transport (41). Decreased values are found
in protein malrwmtrition. protein enteropathies, chronic
infection or liver disease. Elevated levels occur in
chronic blood loss, iron deficiency or pregrnancy (38.40).
It is a more sensitive index of malnutrion than serum
albumin (3%}. It rapidly decreases under catabolic stress
as it has a half life of 8 — 10 days. It is measured by

immuncliogic methods.

It is considersed sensitive in developing protein
deficiency. Levels return to normal rapidly with feeding.
When the liver is diseased synthesis of RBP and release
complexed with Yitamin A is decreased. RBFP and pre albumin
its transporter are more sensitive indices of malnutrition.
tevels also decrease in malmatrition due to decreased

synthesis by the liver (42).

Urinary creatinine

Creatin. a precursor of creatinine is found mainly in
muscle. Therefore, creatinine excretion is related to
muscle mass. Excretion is constant {(38.,40) although minor
day to day and diuwrnal variations occcur. Normally 20-26 mg
per kilogram body weight per 24 hours is excreted in men,
in females it is 14-228 mg per kilogram body weight per 24

howrs (43) .



-21~-

Body wasting diseases lead to a decrease in excretion. The
creatininge height index may be used in assessing lean body
mass as height is a constant index as opposed to weight

which varies according to body fluid and fat stores (39).

gl Serum_Folate

Although commonly measured, low values may reflect recent
low intake as opposed to deficiency. Prolonged low intake
leads to megatoblastic anaemia (36). Red cell folate
levels are more accurate and less variable since they
reflect folate status at the time of the red cell
formation. Measurement of this index is by indirect
methods invoelving measuring whole blood and serum folate
and relating the results to the hematocrit (346).

tid £inc
Daeficiency of zinc is associated with poor wound healing,
decreased appetite, abnormal taste and smell. Low Serum
values cosmmonly occur in hypoalbuminaemia (44). Increased
urinary excretion occur especially in alcoholic cirrhosis.
More accurate tests involve the hair content of zinc, a

reflection of actual zinc status (386).
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Skin Tests

Cutanesus Anergy is the inability to express cell mediated
immunity as commonily seen in sarcoidosis and Hodgkins
disease when the tuberculin antigen is used. In Hodgkios
dissaze, there is an assoclalted predisposition to
opportunistic infections. Hodgkins disease and saircoidosis
affect the paracortical areas of lymph nodes ard the white
pulp of the spleen by gramilomatous type vreaction {(45). It
is 1n thess areas that T lymphocytes normally migrate to
and proliferate when antigenically stimulated. Delayed
hvpersensitivity and cell-mediated immunity are suppressed
in influenza, varicella and type I polic vivuses due to
their cytopathic a2ffects on lyvmphocytes (44). & similar
reaction would be expected with HIV infection as the
viTuses have a profound cyviopathic effect on T lymphocytes
(7). The test for cutaneocus anergy was net used in this
study because of lack of reagents, notably:— Candida
albicans. mump skin test antigen. purified protein
derivative, strepiokinase and trichophyton antigens,.
Besides, the tests would not have helped in assessing the
rtritional status of the AIDS patients since the anergy
anticipated is due to a direct cytotoxicity effect on

lyvmphocytes (4).

Total Lyvmphococvte Count

This is expressed as nuebers per cublic millimstre
(15004000 per mm3). Malnutrion depresses the iomune
system leading to a fall in lvmphococyvte count due to
decreased relesase of amino acid54from muscle for synthesis
of lyvmphocvies (39). Cell mediated immunity is assessed by

the use of skin tests.
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HIV éfntibody Test

Detection of antibodies against the HIV was done by the use
of the competitive enzyme linked immunoscorbent ASEIY
(Mellcozyme). Unlike other tests - this assay has been
whown to give specific reactivity for sera from Africa
{(47). Previous exposure to the virus is detected by
m@ﬁﬁufing antibodies in the serum or plasma using
wicrowalls coated with the antigen from the virus (47).

For confireatory testing of borderline cases the

i ludrescence {(WHestern Blot) test is used as it does
el weess react with antibodies against malaria parasites

(48).
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METHODOLOGY

FLACE OF STUDY

This study was urdertaken at the 1,500 bed University Teaching
Hospital and at the 350 bed Saint Francis Hospital respectively.
Thie Univecsity Teaching Hospital (UTH) is the only hospital for
thg snbire ity of Lusaka and the main referral centre for the
whinle country. Saint Francis Hospital (SFH) is a major referral

cantre in the Eastern Province of Zambia.

FMEABURERENTS AND PATIENT SELECTION

Im this study. due to the non availability of certain laboratory
tasts at the hospitals where the study was conducted,

ke itional assessnent «was lisited to the use of anthropometric
tants ofr~height. weight, mid arm civrcumference andd the triceps
ghinfold thickmess. The only biochemical tests used were total
weeum probkeins and serum albumin. All these indices were easy
Lo pegrfore and did not veguire expensive and elaborate

poudipment. &11 except venipuncture were non invasive.

Seanclardised interviews were used by the investigator for all
b pec bs sesen during the study., and verbal consent was obtained
i 2l canes. Data obiaived vegacrding age, sex, pravious
mpdical history and measurements were entered on pro—formas.

Age was obtained by personal interviews and recorded in vears.
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Height to the nearest centimetre was measured with the patient
standing on a hard flat surface leaning against a wall or door
with bare feet together and legs fully extended. The heels,
ralves. buttocks, trunk and shoulders all were made to touch the
vertical wall while a movable rigid ruler vested on the crown of

the head and with the patient™s eyes pointing dirvectly forward.

Weight was measured using a beam scale and recorded to the
nearsst 0.1lkg. Excess clothing and shoes were removed when
measurements were being done and lkg was allowed for the
remaining clothes. The same scale was used for both the
University Teaching Hospital and Saint Francis patients and

rontrols.

The mid upper arm circumference was measured to the\nearest
centimetre on the patient’s non dominant arm — {(usually the
left)s using a non crimping tape measure. The mid point is half
way betwsen the olecranon and acromion and the meamurement was

taken with the arm hanging loosely by the side.

The triceps skinfold thickness was taken from the previously
marked point on the left arm. A vertical pinch of the skin and
subcutanesus fal was gently pulled between the thumb and
forefinger 1 om above the mid point mark. The skinfold
callipers were gently placed over the skinfold and the reading
wasn taken to the nearest 0.2 millimetre. Three readings were
taken and averaged. Specially designed calipers exerting
pressure of 10gm/emz2 on a contact surface of 20-40 min (47) was

A -a
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I studied adult patients (over 18 years), including cutpatients
and refervals to the UTH Tumouwr Clinic with evidence of atypical
Faposi’s barcoma or opportunistic infections such as candidiases
or chioenic persistent and generalized lymphadencpathy in extra
inguinal sites were inwluded ivrespective of the provisional
diagnosis. Inpatients in the surgical wards with the clinical
diagnosis of AIDS or Kaposi’®s Sarcoma were alsce included.
Fatisnts with other malignancies as seen in the tumour clinic
were not included in this study unless clinically they had
evidence of HIV infection. All these patients were only seen on
one ooCasion usually on their first outpatients appointment. No
follow-up was done due to the limited time in which this study

was undertaken.

My conbrols were adult patients (over 18 vears of age) admitted
to the UTH sedical wards suffering from any condition other than
chiomnic diarrhoea with weight loss, PBL or HIV infection.
Complication free adult trauma patients seen in the UTH casualty

departeent wade up the bulk of the controls.

At {5FH), Katete the patients and controls were similarly

selected.

For all controls and patients 20 millimetres of blood was
rollected by venipuncture and centrifuged within an hour of

coxliecdion.
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Sera for total ﬁ%uteiﬂ and albumin were sent and analvsed by an
avtomatic analvser the same day. However. sera for HIY
seErglogical tests were stored at 20°C until ready for analyvsis
within 4 moenths of collection by the use of a competitive

enzymel inked lsmmuno-sorbent assay test (Wellcozvaed.

The anthropometric standards used in this study were based on

those used in the Liberia Mational Nutrition Survey (17978)

i1}
o
o

elseswhere in the Third World (50). The minimum acceptable
helght in centimetres was 150 ocm. mid arm circumference was
taken as 23 om and the triceps skinfold thickness was taken as
7.3 mm., The biochemical tests used were based on those
racomnended by Bauberlich (3&8) which were chosen because the

Zambian population groups have no standards of theiv own.
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RESULTS AND DATA ANALYSIS

& total of 211 Zambians were interviewed and measurements of
height, weight, mid arm circumference and triceps skinfold
thickness were noted. 62 of the subjects were excluded from
further analysis due to lack of medical data anthropometric
measurements or biochemical test results. OFf those excluded 9
had clinical AIDS, 8 had PGL, 10 medical patients who were too
iil to stand and 12 casualty controls at the UTH. &t SFH.
Katete, excluded were clinically 7 AIDS patients. & medical
conkrols amnd 10 casualty contrel. The excluded patients did not
have biochemical and HIV serological tests done because sera
bottles broke in the laboratory before testing. There remained
a total of 149 Zambians who were interviewed and had complete

measurenents available for analvsis (Table 111).

At the UTH. 27 patients were compared with 46 controls. The 27
patients consisted of 11 AIDS patients and 1& PGL patients. The
controls consisted of 16 medical contrels and 30 complication
frae trauma patients. From the SFH. Katete group of subjects:-—
15 were AIDS patients, 30 medical controls and 31 complication
free trauma patients. A&t SFH, Katete, therefore, 15 patients
were compared with &1 controls. Table 1V shows the breakdown of

subjects studied according to diagnoses.
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The wvariables that wmere analysed by the student’s T test for the
UTH and Katete subjects are shown in Table 111. These are the
MBATT ages in yearss mean weights in kileograms, the mean heights
in centimetres, the mean midarm civcumferences in centimetres.
thie mean total serum protein in grams per litre and the mean
merum albumin in grams per litre. The results of the students”
T tests done on both the University Teaching Hospital patients
amnd controls are shown in Table V which shows that all analvses

wire not significant at the 5% level.

Tablie ¥YYI shows by numbers subjects in each group defined as
being maloourished according to the Liberian Mational

putritional Survey i1.e. HAC below 23cm, T5F less than 7.5mm.
total serum protein less than &5g/L and serum albumin below

ISgiL .

Howawver because of the small numbers in each group defined as
malnourished a Fisher’s exact Test was used to analvze by the
tintals of subjects in each group (Table V11) and oo signinicant

differences statistically were noted at the 5% level.

Since controls were obtained from both the urban and rural
medical wards — a pilet study consisting of sera from 10
patients from sach location were analyzed for total sevrum
profein and albumin (Table V111, The students T test was then
used to test for statistical significance — but no statistically

significant differences were noted p=0.2098 for total serum

]

protein and p=0.6832 for serum albumin.

&
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TABLE IV: Table of Diagnosis

AIDS PGL MEDICAL. CASUALTY

’ CONTROLS CONTROLS

UTH 11 146 146 30

SFH 15 - 30 31
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TABLE VII: Comparisons of Serum Froteins made between

argd controles

patients

HBIDS ws UTH 16 HMEDICAL ME
LI “ 30 CASUALTY HS
11 - i& PBL M5
A0S ws 15 SFH AIDS NS
LITH 30 MEDICAL MES
it 31 CASUALTY NS
UTH
MEDICAL vs 30 SFH MEDICAL N5
14
UTH
CASURLTY ws 31 SFH CASUALTY NS
30

Fishers Exact Test. HE = not significant at 3% level.
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Yable VYIII.The means and P-values of total serum protein and

albumin levels from UTH and Katete Medical Wards

UTH Protein KATETE Protein UTH Serum Katete Serum

Total Total Albumin Albumin
1w B4 88 39 38
& i 21 30 29
3. 78 24 40 15
L 22 99 40 4é&
T 83 a2 20 34
. 75 4.0 32 15
7w 71 77 23 27
. 77 77 39 34
7. 7E T4 24 31

10. i &7 L .

Means Bl.% ae.7 71.2 31.1

Serum protein measured in grams per litre by students t test
Total Serum protein — p=0.2098
Serun albumin measured in grams per litre by the students t test

Serum albumin — p=0.6832

Statistically not significant.
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HIV serclogical positivity at the UTH was 100% for clinically
ATDE patients. S57.6% for PBL patients (7 positive, 33.0% fTor
mzdical controls (4 positive) and 33.3% for casualty contrals (3
positive and 8 borderline). At SFH. Katete the HIY serclogical
positivity were 100% for clinically AIDS patients. 246.6% for
meEdical patients (8 positive) and 9.48% for casualty controls (3

poszitive! Table 1¥

TABLE IX: HIV Seropositivity Results

SEROFOSBITIVE Pl MEDICAL CASUALTY
ALlDs TOTAL CONTROLS CONTROLS
LUTH 16 (10033 7 {57.6%)Y 4 (33%) g (33%)

SFH 15 {10003 8 (26.6%) 3 (9.86%)
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Interviews and measurements were done on an assortsent of
vipluntesrs ranging from peasants,. office orderliss, civil

servants to pgrofessional men and women.

fm the study was limited to adults. the height for age index was
et used in the assessment of nutritional status. This index is
usitally used in establishing stunted growth in children due to
the end result of cumislative episodes of mutritional insults
such as infection and inadequate food leading to failure of bone
gromth (4G}, In adults, because of the multitvibal attributes -
differences in height occur, making it difficult to attribute
these differences to undernocurishment. Weight was measured once
Gfiive. S0 it was a less sensitive index for assessing nutritional
status in AIDS patients. A lomgitudinal study. would have
shown whather weight changes were occcurving with the progression
of disesazse. The lack of standard weight for height charts for
Zambiian populations made it difficult to assess the
mttritionally labile tissues such as muscle and fat in
comparison with the more stable skeletal measure of stature.

The heights Tor dambian correlated well with those of the Yendas
(31} and FPedis (5821, but their weights did oot correlate well
with those of Julu {(21) women who have a higher mean weight.,

probabtly due fo genetic and cultural factors.
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Statistical analvses of the findings of this study showed no
significant differences between the patients and caontrols.
including the findings in the pilot study where sera fram 10
madical patients from the UTH and 10 medical patients SFH.
Katete respectively were compared for total sevum protein and
albumin levels. This is an expected Tinding since studies done
elsewhere have shown that medical patients (3%9) are wsually
malnourished. Therefore. although medical controls were diawn
from bwe locations, the means of their total sevum protein
(p=0.2098) amnd serum albumin (p=0.6832) were not statistically
significant especially since analysis of these sera were done at

the UTH using the same autocanalyzer.

Howswver by using cut off points based on the ornes used in the
Liberian Mational Survey — trends smerge revealing medical
inpatient and to a lesser extent AIDS patients as the least well
nourished. The discussion that follows accepts that a large
case study is necessary before these trends can be considered as

LT .



HEDICAL. IN PATIENT CONTROL

The midarm circusference measurements showed that 43.75% and
23.3% UTH and SFH in patients were below the 23cm cut off point.
The skinfold thickness which measures fat stores was below the
7.%mm cut off point in 68.8% of UTH and 76.6% of S5FH medical
paktients. This suggests that both urban and rural medical
patients have little fat stores and therefore less energy
reserves. Although the numbers are small 33% of UTH medical in
patients were HIV positive and it was these patients who were
the most likely to show evidence of reduced lean body mass.
This is in contrast te the SFH medical patients who revealed a
meropnsitivity of 26.6%, the difference between other
comparisons was not statistically significant. Hospitalized
patients have been shown to have some degree of undernutrition
i obher studies (3793. 6s expected vural medical patients had
serum protein levels above the standard in 86.7% as opposed to
%4.5% in the uwrban counterpgarts. This high serum protein level
in the rural medical patients could be attributed to high
immunoglobulins associated with high septic conditions. Serum

albumin levels were below 35g/7L in 794 of rural medical patients

has been found in the Scuth African Pedis (51) and vendas (350}
and the associated effect of the HIV infection in the 2&4&.6% of
patients who were found to be positive. The high prevalence of
HIV infections in uvurban medical patients (33%) may have fTurther
increased the state of undernutritiﬂn'in this group resulting in

FEY being below AS5g/ L serum albumin.
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Serum albumin is a more sensitive index of measuring the
mutritional status of an individual because usually a fall in
sorum albumin inversely leads to a rise in immunoglobulins,
hemvwe the finding that 75% of UTH and 792% of S5FH meddical
patients respectively were below 35g/L strongly suggest that
these patients were indeed malnourished as they were chionically
w1 and had reduced lean body mass culmunating in impaired

immune Tunchtion.

AIDS PATIENTS

27.3% and 33.0% UTH and SFH respectively showed values below
Zdom of the cut off point. The fewer cases at UTH with low MAC
values tends to support the finding of low lean body mass in the
rural patients at S5FH despite the fact that all had the same
disgase. The skinfold thickness clearly showed much lower
caloric reserves in the rural AIDS patients — 60% SFH than 45.5%
UTH AIDS patients. Total serum protein was above the normal
&3/l cut off point in 81.8% of the UTH AIDS patients and 73.3%
of the vural SFH AIDS patients. Serum albumin was below 35g/L
i S5%.5% of UTH patients and 66.7% of SFH AIDS patients, which
suggests malnuirition. This malmnutrition could be duse to HIV
infection or to diets poor in protein especially in rural

patients.
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The hyvpoalbuminasmias may be due both to impaired digestion and
inadequate absorption and to chronic loss of protein as a result
of chronic diarvhoea found in AIDS. HMalnourished patients are
probabily more prone to acquire HIV infection while AIDS Syndrome
may further increase under malnuatrition in one alveady

mia L s ished o

CABLUSLTY CONTROL.

Froording to Sauberlich (36) a serum total protein of 65g/L and
abowve i1s indicative of adquate nutrition. However, Keys {(52)
gtated that malrutrition had to be gross before changes in total
serun profein become manifest. This was found to be true in
this study whers only 35.5% of the rural trauma controls showed
a merum protein lewvel below 45g/L, despite the general belief
that rural dists are poor in proteins.  Sevum albumin tests
ghowed that as many as 42% of rural trauma controls had levels
below the stamndard while only 18.3% of urban controls had levels
below the standard as is the case elsewhere (4%,50) and is

usizally atiributed to superior diets found in urban communities.

The skinfold thickness revealed a low calorie reserve in the
rural ftrauma controls 54.8% as opposed to the urban controls
whers only 30% were below the standard. 13.3% of whban trauma
controls were below the 23cm MAC standard as opposed to only
57.4% of the rural controls. however, this was not statistically

significant.
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The results of the PGL (UTH) matched closely with those of the
trauma controls (UTH). One possible explanation is that
although these patients had HIV infection the disease process

had not significantly ilepaired their general health.
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CONCLUSION

This study showsd that medical patients both urban and rural
have the lowest caloric reserves and are the most malncurished
The AIDS patients show some signs of being undernourished both
inn the wurban and rTural settings when compared with trauma
controls. Urban trauma patients bhad a superiocr mutritional
status when compared with their rural counterparts whose diets
are probatily low in protein. There was no difference in the
prevalence of the AIDS virus in the normal wcban and raral
popuiation {(p= 9.04). However. due to the small numbers in this
shudy Figurss should be interpreted with caution and more

lorgitadinal studies are reeded to confirm these findings.

The study was initially designed for large nunbiers but with the
swall rumber of cases as seen in my study a case controal study

wield have been more appropriate.
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