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INTRODUCTION

AIDS was first recognizea the United States in the
summer of 1981, when the U.S. Centers for Disea@s#r@ and Prevention
(CDC) reported the unexplained occurrence of Pneysis jiroveci
(formerly P. carinii) pneumonia in five previoudigalthy homosexual men
in Los Angeles and of Kaposi's sarcoma (KS) withaithout P. jiroveci
pneumonia in 26 previously healthy homosexual meNew York and Los
Angeles. Within months, the disease became recednizmale and female
injection drug users (IDUs) and soon thereafterregipients of blood
transfusions and in hemophiliacs. As the epidemclgoattern of the
disease unfolded, it became clear that an infestagent transmissible by
sexual (homosexual and heterosexual) contact aatildr blood products

was the most likely etiologic cause of the epidémic

In 1983, human immunodeficie virus (HIV) was isolated
from a patient with lymphadenopathy, and by 1984vais demonstrated
clearly to be the causative agent of AIDS. In 1985sensitive enzyme-
linked immunosorbent assay (ELISA) was developediclv led to an

appreciation of the scope and evolution of the ldpidemic at first in the



United States and other developed nations and atiiipnamong developing
nations throughout the worfd

Luc Montaineger from Pasteur Ins@tuErance, discovered the
causative agent in 1983,and labelled it as LAV ythghadenopathy
associated virus.[2]. Robert Gallo from USA alsolated the virus in 1984,
and named it HTLV-lIl, Human T Lymphotropic Viru:l The
International committee on Taxonomy of Viruses esignated both the

viruses and named it as Human ImmunodeficiencysV/iru

Acquired imnugeficiency syndrome (AIDS) is
caused by human immunodeficiency virus (HIV) whadn be contracted
through sexual contact, exposure to blood includghgring contaminated
needles and syringes and by certain blood productsther body fluids.
Human immunodeficiency virus/acquired immunodeficke syndrome has
been the leading cause of death among young adulie United state and
has a devastating impact on people in the deveajomnntrie& The clinical
presentation of this disease include pneumoniarfpyrexia loss of vision,
night sweats, chronic diarrhoea, weight loss, lyagg#nopathy, cough, and
itchy maculopapular generalized skin rash, bluealairation, anaemia and

hairy leukoplakia®*>*®



Worldwide there are an estimated 38an persons infected with
HIV. In Central and East Africa in some urban ay@essmany as one-third
of sexually active adults are infected. HIV infectibegan to spread in Asia
in the late 1980s. The most common mode of trarsansis bidirectional
heterosexual spread. The reason for the greatefarstransmission with
heterosexual intercourse in Africa and Asia thanh@& United States may
relate to cofactors such as general health stdbespresence of genital
ulcers, relative lack of male circumcision, the tn@mof sexual partners, and

different HIV serotype’s

Incidence in India

In 2006, the Joint United idas Program on HIV/AIDS
(UNAIDS) and the World Health Organization (WHO) estimatedt t5.7
million people in India were infected with the human immiefeciency
virus (HIV), a figure that captured wide attentiand raisedhe possibility
that India had more infected people than atyer countr{’.In 2007,
however, the estimate was revised downward?.5 million (range, 2.0

million to 3.1 million) - arevision so large that it reduced by nearly 10%



The staggering wuilde evolution of the HIV
pandemic has been matched by an explosion of irtom in the areas of
HIV virology, pathogenesis (both immunologic andologic), treatment of
HIV disease, treatment and prophylaxis of the opyostic diseases
associated with HIV infection, prevention of infect, and vaccine
development. The information flow related to HI\&@ase is enormous and
continues to expand, and it has become almost isifpedor the health care
generalist to stay abreast of the literature. Thg@se of this study is to
present the prevalence of the electrolyte distwwearamong HIV-infected
patients admitted in medicine and STD Dept.'s, Gd®&jaji Hospital,

Madurai.

REVIEW OF LITERATURES



Etiologic Agent

The etiologic agent aD% is HIV, which belongs to the
family of human retroviruses (Retroviridae) and tlseibfamily of
lentiviruses.. The four recognized human retro@eubelong to two distinct
groups: the human T lymphotropic viruses (HTLV)AdaHTLV-II, which
are transforming retroviruses; and the human imrdahoiency viruses,
HIV-1 and HIV-2, which cause cytopathic effects heit directly or
indirectly. The most common cause of HIV diseageughout the world,
and certainly in the United States, is HIV-1, whicbhmprises several
subtypes with different geographic distributiongV¥2 was first identified
in 1986 in West African patients and was originalbnfined to West Africa.
However, a number of cases that can be traced & ¥Afaca or to sexual
contacts with West Africans have been identifieddghout the world. Both
HIV-1 and HIV-2 are zoonotic infections. The Paagiodytes troglodytes
species of chimpanzees has been established aatthval reservoir of HIV-
1 and the most likely source of original human atifen. HIV-2 is more
closely related phylogenetically to the simian inmodeficiency virus (SIV)

found in sooty mangabeys than it is to HIV/-1

Epidemiology



The modes of transmissidrHtV are similar to those of
hepatitis B, in particular with respect to sexuadrenteral, and vertical
transmission. Although certain sexual practices, (egceptive anal
intercourse) are significantly riskier than othexsal practices (eg, oral
sex), it is difficult to quantify per-contact riskEhe reason is that studies of
sexual transmission of HIV show that most peoplaskt for HIV infection
engage in a variety of sexual practices and havevé® multiple persons,
only some of whom may actually be HIV infected. $hu is difficult to
determine which practice with which person actuaisulted in HIV

transmissioh

Nonetheless, the best lab& estimates indicate that the
risk of HIV transmission with receptive anal inteucse is between 1:100
and 1:30, with insertive anal intercourse 1:100@hweceptive vaginal
intercourse 1:1000, with insertive vaginal intens®u 1:10,000, and with
receptive fellatio with ejaculation 1:1000. The 4sentact risk of HIV
transmission with other behaviors, including reoeptfellatio without

ejaculation, insertive fellatio, and cunnilingus niot known.

All per-contact risk estimatassume that the source is HIV

infected. If the HIV status of the source is unknowhe risk of transmission



is the risk of transmission multiplied by the prblidy that the source is
HIV infected. This would vary by risk practices,ea@nd geographic area. A
number of cofactors are known to increase the osSkIV transmission
during a given encounter, including the presence utiferative or
inflammatory sexually transmitted diseases, traumanses, and lack of

male circumcisioh

The risk of acquiritjVV infection from a needlestick
with infected blood is approximately 1:300. Factkmown to increase the
risk of transmission include depth of penetratibo)low bore needles,
visible blood on the needle, and advanced stagesefse in the source. The
risk of HIV transmission from a mucosal splash witliected blood is

unknown but is assumed to be significantly lolwer

The risk of acquiring HIV infe@n from illicit drug use with
sharing of needles from an HIV-infected source gsneated to be 1:150.
Use of clean needles markedly decreases the cloit¥ transmission but

does not eliminate it if other drug paraphernat@ashared (eg, cookef$)

When blood transfusion from an HIV-infected donarccwrs, the risk of
transmission is 95%. Fortunately, since 1985, bldodor screening using

the HIV enzyme-linked immunosorbent assay (ELISA$ been universally



practiced in the United States. Also, persons wdnelrecently engaged in
unsafe behaviors (eg, sex with a person at risidfdt; injection drug use)

are not allowed to donate. This eliminates donatifsom persons who are
HIV infected but have not yet developed antibodjies persons in the
"window" period). In recent years, HIV antigen awvical load testing have
been added to the screening of blood to furthertothie chance of HIV
transmission. With these precautions, the chanddlgftransmission with

receipt of blood transfusion is about 1:1,000,000

In the absence of paah&llV prophylaxis, between 13%
and 40% of children born to HIV-infected mothersitact HIV infection.
The risk is higher with vaginal than with cesaremtivery, higher among
mothers with high viral loads, and higher amongsthwho breast-feed their
children. The risk can be decreased by adminigieamtiretroviral treatment
to the mother during pregnancy and to the infanhéuiately after birth’.
HIV has not been shown to be transmitted by respiyadroplet spread, by

vectors such as mosquitoes, or by casual nonserngdct.

In general, the progression oVHilated illness is similar in

men and women. However, there are some importdf@reinces. Women



seek medical attention later than men. They aresat for gynecologic
complications of HIV, including recurrent candidaiaginitis, pelvic
inflammatory disease, and cervical dysplasia. Vio& directed against
women, pregnancy, and frequent occurrence of daegand poverty all

complicate the treatment of HIV-infected women

CLINICAL MANIFESTATIONS *

The clinical consequences of HIV infection empass a spectrum
ranging from an acute syndrome associated with ggimnfection to a

prolonged asymptomatic state to advanced disease.
THE ACUTE HIV SYNDROME *

The acute phase represents the initial respof an immunocompetent
adult to HIV infection. Clinically, this is typichl a self-limited illness that
develops in 50% to 70% of adults 3 to 6 weeks aiftéection; it is
characterized by nonspecific symptoms including sbroat, myalgia, fever,

rash, and sometimes aseptic meningitis.

The Asymptomatic Stage—Clinical Latency



Although the length of time from initial infectioto the development of
clinical disease varies greatly, the median tinreufdtreated patients is ~10
years. HIV disease with active virus replicatiororggoing and progressive

during this asymptomatic period.

The middle, chronic phase represents a sihgaative containment of
the virus. The immune system is largely intacthas fpoint, but there is
continued HIV replication that may last for seveyaars. Patients either are
asymptomatic or develop persistent lymphadenopahy, many patients
have "minor" opportunistic infections such as thr€andida) or herpes
zoster. During this phase, viral replication in th@phoid tissues continues
unabated. The extensive viral turnover is assatiati¢gh continued loss of
CD4+ cells, but a large proportion of the CD4+ £édl replenished and the
decline of CD4+ cells in the peripheral blood isdest
Symptomatic Diseasé

The final, crisis phase is charazesl by a catastrophic
breakdown of host defenses, a marked increaseremia, and clinical
disease. Typically, patients present with fevernwdre than 1 month's
duration, fatigue, weight loss, and diarrhea; ti€ cell count is reduced
below 500 cellgiL. After a variable interval, patients develop ees

opportunistic infections, secondary neoplasms, @andheurologic



manifestations (so-called AIDS-defining conditigrnahd the patient is said
to have full-blown AIDS

A diagnosis of AIDS is made in anyomi¢h HIV infection and a
CD4+ T cell count <200/uL and in anyone with HI\fantion who develops
one of the HIV-associated diseases considered todieative of a severe

defect in cell-mediated immunity .

Clinical Categories of HIV Infection®

Category A

Consists of one or more of the conditions listetbty in an adolescent or
adult (>13 years) with documented HIV infection. f@ddions listed in
categories B and C must not have occurred.

Asymptomatic HIV infection

Persistent generalized lymphadenopathy

Acute (primary) HIV infection with accompanyingrn#ss or history of acute

HIV infection

Category B:



It consists of symptomatic cdiwis in an HIV-infected
adolescent or adult that are not included amonglitions listed in clinical
category C and that meet at least one of the fatigwriteria:

(1) The conditions are attributed to HIV infection are indicative of a
defect in cell-mediated immunity; or

(2) the conditions are considered by physicianisaee a clinical course or
to require management that is complicated by HIféahon. Examples
include, but are not limited to, the following:

Bacillary angiomatosis

Candidiasis, oropharyngeal (thrush)

Candidiasis, vulvovaginal; persistent, frequent, pmorly responsive to
therapy

Cervical dysplasia (moderate or severe)/cervicalisama in situ
Constitutional symptoms, such as fever (38.5°C)dm@arrhea lasting >1
month

Hairy leukoplakia, oral

Herpes zoster (shingles), involving at least twstidct episodes or more
than one dermatome

Idiopathic thrombocytopenic purpura

Listeriosis



Pelvic inflammatory disease, particularly if congalied by tuboovarian
abscess

Peripheral neuropathy

Category C:

Conditions listed in the AIDS surveillance casemigon.

Candidiasis of bronchi, trachea, or lungs

Candidiasis, esophageal

Cervical cancer, invasive

Coccidioidomycosis, disseminated or extrapulmonary

Cryptococcosis, extrapulmonary

Cryptosporidiosis, chronic intestinal (>1 monthisation)
Cytomegalovirus disease (other than liver, spleenodes)
Cytomegalovirus retinitis (with loss of vision)

Encephalopathy, HIV-related

Herpes simplex: chronic ulcer(s) (>1 month's dorgti or bronchitis,
pneumonia, or esophagitis

Histoplasmosis, disseminated or extrapulmonary

Isosporiasis, chronic intestinal (>1 month's dwrai

Kaposi's sarcoma

Lymphoma, Burkitt's (or equivalent term)



Lymphoma, primary, of brain

Mycobacterium avium complex or M. kansasii, disseated or
extrapulmonary

Mycobacterium tuberculosis, any site (pulmoianyextrapulmonary)
Mycobacterium, other species or unidentified speci@isseminated or
extrapulmonary

Pneumocystis jiroveci pneumonia

Pneumonia, recurréht

Progressive multifocal leukoencephalopathy

Salmonella septicemia, recurrent

Toxoplasmosis of brain

Wasting syndrome due to HIV

Diagnosis and Laboratory Monitoring of HIV Infectio n™

The establishment of HIV as the causatigent of AIDS and related
syndromes early in 1984 was followed by the ragdeopment of sensitive

screening tests for HIV infection. By March 1983¢dal donors in the



United States were routinely screened for antitoéeHIV. In June 1996,
blood banks in the United States added the p24gemtapture assay to the
screening process to help identify the rare inféatalividuals who were
donating blood in the time (up to 3 months) betwadfection and the
development of antibodies. In 2002 the ability &teitt early infection with
HIV was further enhanced by the licensure of nachaid testing (NAT) as

a routine part of blood donor screening.

DIAGNOSIS OF HIV INFECTION

The CDC has recommended that screeningHfidf infection be
performed as a matter of routine health care. Tagndsis of HIV infection
depends upon the demonstration of antibodies to Eitd/or the direct
detection of HIV or one of its components. As noddmbve, antibodies to

HIV generally appear in the circulation 2—12 wetkkbwing infection.

ANTIBODY DETECTION BY ELISA/EIA :

This is the most widely used screemmeghod. It has a sensitivity of
> 99.5 %. Hence the false positivity is also pneéseith conditions such as
influenza vaccination, hepatic disease auto antdgsodirect solid phase

anti globulin ELISA is the most commonly used methAntigen obtained



from cell cultures and recombinant techniques gmes all subtypes of
both HIV 1 and HIV 2. The antigen is coated onnmititre wells and test
serum is added to it. If antibody to HIV is presenthe serum it binds to the
antigen. After washing away the unbound serum ahtiman
immunoglobulin bound to an enzyme is added, folldwg a colour forming
substrate. If the test serum contains anti HIV ody then a photo
metrically detectable colour is formed and can dedrby a special ELISA
reader.
The first generation ELISA ted&tect the anti HIV- 1 antibodies

of Ig G type using antigens derived from viruswgn in cell cultures.
The second generation ELISA tests detect the ditiH1 and anti HIV — 2
antibodies using recombinant antigens.

Third generation ELISA tests detect Ig M haties using synthetic
oligo peptides.

The fourth generation ELISA tests combineedebdn of antibodies to
HIV with detection of the p24 antigen of HIV. Hencaore helpful in

identifying individuals with infection during theimdow period.

Screening is performed with an enzjimeed immunosorbent
assay (ELISA). The current HIV test used in the tElhi States is a

combination HIV-1/HIV-2 enzyme immunoassay test Kiat is also



sensitive to antibodies to HIV-2. The Centers faosdase Control and

Prevention offer special tests for HIV-2 and HI\ndn-B subtypes.

A positive screening test is confirmedarepeat positive ELISA
and a positive Western blot (presence of at leastof the following bands:

p24, gp41, gp120/160).

An isolated positive ELISA result shoutdt be reported to the
patient until this result is confirmed by a Westblot. An indeterminate test
is one for which the ELISA is positive but the eria for a positive Western
blot are not fulfilled. A rapid HIV-1 antibody tekas been approved by the
U.S. Food and Drug Administration and can be carsid for use outside of

traditional laboratory and clinical settings.

WESTERN BLOT

The most commonly used confirmatory teghies Western blot . This
assay takes advantage of the fact that multiple Hiktigens of
different,well-characterized molecular weights ilithe production of
specific antibodies. These antigens can be separate the basis of

molecular weight, and antibodies to each compomant be detected as



discrete bands on the Western blot. A negative &edilot is one in which
no bands are present at molecular weights correspgrnto HIV gene
products. In a patient with a positive or indeterate EIA and a negative
Western blot, one can conclude with certainty thatEIA reactivity was a
false positive. On the other hand, a Western @at@hstrating antibodies to
products of all three of the major genes of Hiyad, pol, andenv) is
conclusive evidence of infection with HIV. Criterestablished by the U.S.
Food & Drug Administration (FDA) in 1993 for a pose Western blot
state that a result is considered positive if atibs exist to two of the three

HIV proteins: p24, gp41, and gp120/160.

Complete blood count (CBC), routine chetmyi

The CD4+ T cell count is the laboratory tesherally accepted as the
best indicator of the immediate state of immunatogompetence of the
patient with HIV infection. This measurement, whicdn be made directly
or calculated as the product of the percent of CD4ells (determined by
flow cytometry) and the total lymphocyte count [eletined by the white
blood cell count (WBC) and the differential perdemias been shown to

correlate very well with the level of immunologiocrapetence.



Patients with CD4+ T cell counts <20@toL are at high risk of
disease from P. jiroveci, while patients with CDB-€ell counts <50/microL
are at high risk of disease from CMV, mycobactesfathe M. avium

complex (MAC) and/or T. gondii .

Patients with HIV infection should have CDZ+cell measurements
performed at the time of diagnosis and every 3—@ith®thereafter. More

frequent measurements should be made if a decltremgl is noted.

According to most guidelines, a CD4 T cell count5&88nicroL is an
indication for consideration of initiating ARV thegsy, and a decline in
CD4+ T cell count of >25% is an indication for caesing a change in

therapy.

Once the CD4+ T cell count is <200/microLtig@ats should be placed
on a regimen for P.jiroveci prophylaxis, and onoe tount is <50/microL,
primary prophylaxis for MAC infection is indicateAs with any laboratory
measurement, one may wish to obtain two deternaingtiprior to any
significant changes in patient management based @4+ T cell count

alone.



In patients with hypersplenism or who havelergone splenectomy
the CD4+ T cell percentage may be a more reliatdgcation of immune
function than the CD4+ T cell count. A CD4+ T celkrcent of 15 is

comparable to a CD4+ T cell count of 200/uL.

HIV RNA DETERMINATIONS

Facilitated by highly sensitive techniqudes the precise quantitation
of small amounts of nucleic acids, the measuremérgerum or plasma
levels of HIV RNA has become an essential compoiretite monitoring of
patients with HIV infection. As discussed undergtiasis of HIV infection,
the two most commonly used techniques are the RR-B€say and the
bDNA assay. By utilizing more sensitive, nested PE€Bhniques and by
studying tissue levels of virus as well as plasmeels, HIV RNA can be
detected in virtually every patient with HIV infemh. HIV RNA
measurements are greatly influenced by the stadetofation of the immune
system and may fluctuate greatly in the settingexdondary infections or
Immunization. For these reasons, decisions based )V RNA levels
should never be made on a single determination siteaents of plasma
HIV RNA levels should be made at the time of HI\Aginosis and every 3—-6

months thereafter in the untreated patient. In g@nenost guidelines



suggest that therapy be considered in patients xif0,000 copies of HIV

RNA per milliliter.

HIV RNA measurements are to be doreguently to monitor
therapy,which pose economic burden to many peapléeveloping
countries.Hence the need other simple clinicalafwofatory parameter to

monitor therapy is essential in developing coustrie

HIV RESISTANCE TESTING

The availability of multiple ARV drugs aseatment options has
generated a great deal of interest in the poteribal measuring the
sensitivity of an individual's HIV virus(es) to thfent ARV agents. HIV
resistance testing can be done through either gpicobr phenotypic

measurement

CO-RECEPTOR TROPISM ASSAYS

Two commercial assays; the Trofilsags(Monogram Biosciences)
and the Phenoscript assay (VIRalliance), are adaildo make this
determination. These assays clone the envelopen®gi the patient's virus

Into an indicator virus that is then used to infecget cells expressing either



CCR5 or CXCR4 as their co-receptor. These ass&gswaeks to perform

and are expensive.

Tuberculin skin test

Rapid plasma reagin (RPR) test

Toxoplasma and cytomegalovirus (CMV) immglobin (Ig) G and

hepatitis A, B (HBsAg, HBsAb, HBcAb), and C seradkeg

Chlamydia/gonococcal urine/cervical probe

Cervical Papanicolaou smear (most commonly usimg thin prep

method)

HIV resistance testing at baseline, with treatmdatiure, and

particularly for pregnant women

Sodium Balance

Sodium is actively pumped ofitells by the Ng K*-ATPase
pump. As a result, 85-90% of all Nia extracellular, and the ECF volume is
a reflection of total body Na content. Normal volume regulatory

mechanisms ensure that Nass balances Nagain. If this does not occur,



conditions of N& excess or deficit ensue and are manifest as edamat

hypovolemic states, respectively. It is importaat distinguish between
disorders of osmoregulation and disorders of volueggilation since water
and N& balance are regulated independently. Changes ircdfaentration
generally reflect disturbed water homeostasis, ed®ralterations in Na
content are manifest as ECF volume contractionxpaesion and imply

abnormal Nabalancé
Hyponatremia

A plasma Na concentration <135 mmol/L usually reflects a

hypotonic staté?
Symptoms and Signs:

Whether hypaeatia is symptomatic depends on its
severity and acuity. Chronic disease can be selga@dium concentration
less than 110 mEg/L), yet remarkably asymptomagicabse the brain has
adapted by decreasing its tonicity over weeks tathm Acute disease that
has developed over hours to days can be severehptsynatic with
relatively moderate hyponatremia. Mild hyponatremigsodium

concentrations of 130—135 mEq/L) is usually asymmattc™.



Mild symptoms of nausea and malgmegress to headache,
lethargy, and disorientation as the sodium coneéotr drops. The most
serious symptoms are respiratory arrest, seizwmagc permanent brain
damage, brainstem herniation, and death. Premesapawomen are much
more likely than menopausal women to die or sysEmmanent brain injury
from hyponatremic encephalopathy, suggesting a aoainrole in the

pathophysiolog}***
Potassium Balance

Potassium is the majotracellular cation. The normal
plasma K concentration is 3.5-5.0 mmol/L, whereas thatdastells is
about 150 mmol/L. Therefore, the amount &fiK the ECF (30—70 mmol)
constitutes <2% of the total body KKontent (2500-4500 mmol). The ratio
of ICF to ECF K concentration (normally 38:1) is the principalué®f the
resting membrane potential and is crucial for nérmauromuscular
function. The basolateral NaK*-ATPase pump actively transports i
and Na out of the cell in a 2:3 ratio, and the passivevaud diffusion of K
Is quantitatively the most important factor thatngeates the resting
membrane potential. The activity of the electrogewd’, K'-ATPase pump

may be stimulated as a result of an increasedcilttdar Nd concentration



and inhibited in the setting of digoxin toxicity ehronic illness such as

heart failure or renal failuté

The Kintake of individuals on an average western diet i
40-120 mmol/d, or approximately 1 mmol/kg per d8§% of which is
absorbed by the gastrointestinal tract. Maintenaotdhe steady state
necessitates matching *Kingestion with excretion. Initially, extrarenal
adaptive mechanisms, followed later by urinary etion, prevent a
doubling of the plasma Kconcentration that would occur if the dietary K
load remained in the ECF compartment. Immediatlpdving a meal, most
of the absorbed Kenters cells as a result of the initial elevationthe
plasma K concentration and facilitated by insulin released ebasal
catecholamine levels. Eventually, however, the xd€ is excreted in the
urine. The regulation of gastrointestinal Kandling is not well understood.
The amount of Klost in the stool can increase from 10 to 50% @G of
dietary intake) in chronic renal insufficiency. &adldition, colonic secretion
of K" is stimulated in patients with large volumes ddrdiea, resulting in

potentially severe Kdepletion'?

Hypokalemia



Hypokalemia is defined aslasma K concentration <3.5
mmol/L** Hypokalemia is often associated with acid-basduthsinces
related to the underlying disorder. In addition] Hepletion results in
intracellular acidification and an increase in @&id excretion or new
HCO;™ production. This is a consequence of enhancedimpebxHCO;
reabsorption, increased renal ammoniagenesis, aacased distal H
secretion. This contributes to the generation oftaimalic alkalosis
frequently present in hypokalemic patients. NDinad uncommonly seen in
K* depletion and is manifest as polydipsia and padyuBlucose intolerance
may also occur with hypokalemia and has been at&ibto either impaired

insulin secretion or peripheral insulin resistdfce
Clinical Findings:
Symptoms and Signs:

Muscular weeaks, fatigue, and muscle cramps are
frequent complaints in mild to moderate hypokalentamooth muscle
involvement may result in constipation or ileus.addid paralysis,
hyporeflexia, hypercapnia, tetany, and rhabdomyslysay be seen with

severe hypokalemia (< 2.5 mEqg/L). The presence/pétiension may serve



as a clue to the diagnosis of hypokalemia from stlelone or

mineralcorticoid excess.
Laboratory Findings

Urinary potags concentration is low (< 20 mEqg/L)
as a result of extrarenal fluid loss (eg, diarrheammiting) and

inappropriately high (> 40 mEq/L) with urinary l@ss

Hypokalemia with a The transtiasK'] gradient (TTKG) > 4
suggests renal potassium loss with increased diStadecretion. In such
cases, plasma renin and aldosterone levels areguhalp differential
diagnosis. The presence of nonabsorbed anionsidimg) bicarbonate, also

increases TTK&E>

Loop diuretics may cause hypomagnea as well as

hypokalemi&®.

The electrocardiographic changéshypokalemia are due to
delayed ventricular repolarization and do not dateewell with the plasma
K* concentratioff. The electrocardiogram (ECG) shows decreased
amplitude and broadening of T waves, prominent U/asa premature

ventricular contractions, and depressed ST segmiiehts



Hyperkalemia

Hyperkalemia, defined as aspia K concentration >5.0
mmol/L*, occurs as a result of eithef’ Kelease from cells or decreased
renal loss. Clinical Features Since the resting brame potential is related
to the ratio of the ICF to ECF "Kconcentration, hyperkalemia partially
depolarizes the cell membrane. Prolonged depotaizanpairs membrane
excitability and is manifest as weakness, which rpeaggress to flaccid
paralysis and hypoventilation if the respiratory sties are involved.
Hyperkalemia also inhibits renal ammoniagenesisraadsorption of N
in the TALH. Thus, net acid excretion is impairettlaesults in metabolic
acidosis, which may further exacerbate the hyperkal due to K

movement out of celté

The most serious effect of hyperkalemia is card@gcity,
which does not correlate well with the plasmadéncentration. The earliest
electrocardiographic changes include increased ewamplitude, or
peaked T waves. More severe degrees of hyperkalesigdt in a prolonged
PR interval and QRS duration, atrioventricular aarttbn delay, and loss of

P waves. Progressive widening of the QRS complexnagrging with the T



wave produces a sine wave pattern. The terminalteseisually ventricular

fibrillation or asystol&’,
Fluid and Electrolyte Disorders in HIV infected patients
Disorders of Osmolality

Hyponatremg a frequent finding among HIV-
infected persons, with a reported prevalence o6@%- in hospitalized

patients®*®

It is a marker of severeelts that is associated with increased
mortality in HIV-infected patient§. In a study of 96 consecutive patients
with acquired immune deficiency syndrome (AIDS) AtDS-related
complex (ARC) conducted in Department of Medicibeng Island Jewish
Medical Center, New Hyde Park 11042, 31.3% padiéiaid hyponatremia.
The probability of 50% survival after diagnosisheiman immunodeficiency
virus (HIV) infection in the hyponatremic group wdd.5 months, as
compared to 39 months for those without hyponatmemiless than 0.001.
Hyponatremia occurs commonly in ambulatory patievith ARC or AIDS,
appears in patients with higher mortality and maitpj and does not

represent a terminal event. Most patients had hylgovia and unexpectedly



high urine sodium concentration, suggesting defectrenal sodium
conservatioff. In another study of 212 HIV-infected patients adeait
to a large metropolitan hospital, the mortalityerdbr the hyponatremic
group was higher than that for the normonatremicougr

(36.5% vs 19.7%; p < .0H)

In one study, BurtorRiDse et al found that Hyponatremia
and hyperkalemia are the two major electrolyte ies that may be
associated with HIV infectiof In addition, lactic acidosis, hyperuricemia,
and hypophosphatemia have been desctibethd they have found that the
incidence of hyponatremia in hospitalized HIV-inkst patients has been
reported to be between 35 and 55 percent. In avsppctive analysis of 167
patients with AIDS and 45 patients with ARC adndtten 269 occasions to
a large metropolitan teaching hospital during a @h period showed
Eighty-three patients (39%) had hyponatremia .Hgb@mia was present
on admission during 57 hospitalizations and waso@sagd with
gastrointestinal losses and hypovolemia in 43%. Wiyponatremia
developed during hospitalisation, 68% of the pasiewere clinically
euvolemic and had a syndrome consistent with ingpypate secretion of

antidiuretic hormone (SIADHY.



The etiology and mamagat of hyponatremia may differ
according to the timing of its presentation. Voluhepletion caused by
diarrhea or vomiting is the usual cause of hyp@maita present at the time
of hospital admission. Clinical management includeglacement of the
volume deficit, along with measures to treat thdartying cause of volume
depletion. In contrast, the syndrome of inapprdpriantidiuretic hormone
(SIADH) is the likely culprit among patients whowédop hyponatremia
during hospitalizatiolf. SIADH is associated with common pulmonary and
intracranial diseases such as Pneumocystis jirov@cieumonia,
toxoplasmosis, and tuberculosis. The initial tresattrof SIADH consists of
fluid restriction and treatment of the underlyingeiction or malignancy.
Persistent release of antidiuretic hormone resuifiom infections that are
slow to respond to treatment also can be managéddgmeclocycline at a
dosage of 600-1,200 mg per day, which will inhth# action of antidiuretic

hormone on the renal tubdfe

Potassium Disorders



Both hypokalamand hyperkalemia are common
among HIV-infected patients. Hypokalemia is usuédiynd in the setting of
gastrointestinal infections leading to vomitingdsarrhea. Amphotericin B,
frequently used to treat fungal infections in paitsewith AIDS, can cause
tubular dysfunction resulting in hypokalemia. Adet tenofovir has been
associated with proximal tubular dysfunction resgltin an electrolyte

wasting state, including life-threatening hypokaitefit>°

Drug-induced hyperkalemia ¢®mmon among patients
receiving either high-dose trimethoprim-sulfamethzode or intravenous
pentamidine. In a manner similar to the actionabpsium-sparing diuretics
such as amiloride, both drugs inhibit distal nephispdium transport,
leading to a decrease in potassium secrétfn Hyperkalemia and
hyponatremia also may be a manifestation of mioneaticoid deficiency
resulting from adrenal insufficiency or the syndeoraf hyporeninemic
hypoaldosteronisfi*®Acute or chronic kidney disease also may contribute
to potassium retention. Adrenal causes of hypenkialeoften respond
clinically to treatment of the underlying disordeqop diuretics, or

fludrocortisone™

Acid-Base Disorders



iddase disturbances in HIV-infected
patients are commonly caused by infections or drRgspiratory alkalosis
and respiratory acidosis may occur in opportunistiections of the lungs or
central nervous system. Non anion gap metabolidogs may occur as a
result of several different processes, includintgstinal losses of bases
caused by diarrhea and renal acidosis resulting fdrenal insufficiency,
the syndrome of hyporeninemic hypoaldosteronismdmg toxicity (eg,

amphotericin Bf***32

High anion gagtabolic acidosis in this population
results from chronic kidney disease, type A laatiadosis caused by tissue
hypoxia, and type B lactic acido$i§ype B lactic acidosis presents with
markedly elevated blood lactate levels, possiblysed by drug-induced
mitochondrial dysfunction. Affected patients show revidence of
hypoxemia, tissue hypoperfusion, malignancy, oisseplhis disorder has
been reported with use of nucleoside reverse trgatase inhibitors such as
zidovudine, didanosine, zalcitabine, lamivudined atavudin&’. Although
life-threatening acidosis is rare, 5-25% of treaatients may develop
mildly elevated lactate levels (2.5-5 mmol/L) with@cidosis. The value of
screening and the predictive value of small, asgmgatic elevations in

lactate are unknowf*> Routine monitoring for hyperlactatemia with lacti



acid levels is not recommended, but lactic acigleghould be measured in
patients who present with low bicarbonate leveisgkevated anion gap, or

abnormal liver enzymé$
Other less common electrolyte disturbancés

1. hypocalcemia
2. hypercalcemia
3. hypourecemia
4. hyperuricemia
5. lactic acidosis

6. hypophosphatemia



AIMS OF THE STUDY
1) To find out the prevalence of electrolyte dibamces in HIV infected
patients

2) And their correlation with CD4+ counts



MATERIAL AND METHODS

Study design: Cross sectional study
Study Population:
The cross sectional gtudcluded all 150 patients
admitted in medicine and STD wards, GRH. Both naalé female patients

were included in this study

Place :Medicine Dept.,
Govt. Rajaji Hospital,
Madurai Medical College,
Madurai.
Collaborative Departments: 1) Department of Bio-Chemistry,
Govt. Rajaji Hospital,
Madurai Medical College,
Madurai.
2) Department of STD,
Govt. Rajaji Hospital,
Madurai Medical College,

Madural.



Period of study: 6 months (Nov 1,2008 to April 30, 2009).
Sample size: 15@atients.
Selection of the study subjects
150 patients admitted with HIV infection in
the medical and STD wards, Govt. Rajaji HospitahirJuly to December

2008 formed the study group.

All patient’'s with HIV infection, admitted in both
medical and dept. of STD are included in this studhych includes both
AIDS related complex and AIDS. Since only symptamadatients and
patients with opportunistic infections(eg. T.B nmgitis, chronic diarrhea,
etc.,, ) are getting admitted in wards, asymptomattients were not

included in this study.

111 male and 39 female patients were included im th

study. Sex distribution is shown in table 1.



TABLE 1)SEX DISTRIBUTION

FREQUENCY | PERCENT

VALID FEMALE 39 26.0
MALE 111 74.0
ToTAL 150 100.0

Most patients wer@wly detected and some patients
received anti retro viral therapy. Separation waisdone. All 150 patients
were HIV-1 positive for ELISA (Enzyme Linked Immur&orbant Assay).
Test repeated and confirmed for all patients. WEHSNEBLOT could not

be performed because of limited resources.

Tests for CD4+ cgunlood sugar, blood urea, serum
creatinine, Serum sodium, serum potassium donalfgratients and were
recorded properly. CD4+ count was done using flgtemetry. It was
measured in Cells/pL. Blood sugar, blood ureajmecreatinine, Serum
sodium, serum potassium are done by using autoraaigizer.

BUN (Blood Urea Nitrogen) values were calculated using formula

(BUN=blood urea/2.13). Since impaired renal functitself can alter the



serum electrolytes, patients with elevated renalamaters were not
included in this study. Patients with symptomaticd aasymptomatic

electrolyte disturbances were not grouped.

The etiology of thkectrolyte disturbances could not be

found out because of limited resources.

Consent: Informed consent was obtained
Ethical committee approval: Obtained
Financial support: Nil
Conflict of interest: Nil
Statistical tool used:
The information @aulted regarding all the
selected cases were recorded in a Master Chad.dpafysis was done with

the help of computer usirfgPSS version 13.

Using this software rangeedqiiencies, percentages,
means, standard deviations, chi square a@pd values were calculated.

Kruskul Wallis chi-square test was used to testtgaificance of difference



between quantitative variables. A 'p' value lesst8.05 is taken to denote

significant relationship.



FIGURE 1

Sex Distribution
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FIGURE 2

Distribution of Serum Sodium Level
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FIGURE 3

Distribution of Serum Potassium Level
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FIGURE 4) SEX DISTRIBUTUON OF SERUM SODIUM LEVELS

Bar Chart

Count

100

20

<=134{hyponatremia) 135-150 {Hormal)
Serum Sodium Category

Sex
B Female
H Male



FIGURE 5) SEX DISTRIBUTUON OF SERUM POTASSIUM

LEVELS
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FIGURE 6) FREQUENCY DISTRIBUTUON OF SERUM SODIUM

LEVELS

Serum Sodium

30—

Frequency
T

10 / o
" \\
Mean = 136 6533

Std. Dev. = 6.00334
M=1350

i | T
125.00 130.00 135.00 140.00 145,00 150.00
Serum Sodium



Frequency

FIGURE 7) FREQUENCY DISTRIBUTUON OF SERUM

POTASSIUM LEVELS
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RESULTS AND ANALYSIS

The results obtained from thisgant study as shown in table 2.

TABLE 2
SERU
BLooD M SERUM
CD4 BLooD | UREA CREATIN | SopI | PoTASSIU
AGE | COUNT SUGAR | NITROGEN | INE UM M
N VALD |[150 |150 150 150 150 150 | 150
MISSIN
0 0 0 0 0 0 0
G
MEAN 78.280 136.6
30.85 | 209.453: 16.3943 | .99867 4.010
0 533
STD. 15.455 6.003
4.781  80.8801¢ 1.83796 | .138538 .9556
DEVIATION 12 34
M INIMUM 125.0
24 75.00 60.00 12.67 .600 2.5
0
M AXIMUM 146.0
39 349.00 100.00 20.00 1.200 7.4




It indicate the meage is 30.85 = 4.78 (x1SD). The
minimum and maximum CD4+ counts are 75, 349/miitre respectively.
The mean CD4 count is 209.45+80.88/micro litre @)LFhe mean serum
sodium level is 136.65£6.00(x1SD)Med/litre. The mom and maximum
serum sodium level are 125 Meq/litre,146 Medglitespectively (Figure 6)
(Table 1).The mean serum potassium levels is4.@5tMeq/litre (£1SD).
The minimum and maximum serum potassium levels evesl are 2.5

Meqg/litre,7.4 Meq/litre respectively (table 2) (Erg 7).

Among 150 ptS2 pt's had hyponatremia and 98
patients had normal sodium levels (Figure2). Thercgntage of
hyponatremia is 34.7%. Among the 52 patients, fenpaltients are 32 and
males are 20 . And the percentage of hyponatreonabéth males and

females are 14.7%, 20.0% respectively (table 3)uifa 4).



TABLE 3)DISTRIBUTION OF SERUM SODIUM L EVEL

FREQUENCY | PERCENT

VALID <=134HYPONATRE

52 34.7
MIA)
135-150 (MRMAL) |98 65.3
ToTAL 150 100.0

There is a sigrafnit correlation between serum sodium
levels and CD4+ cell count (Pearson correlatio®.822). Correlation is

significant at the 0.01 level (2-tailed) (table 4).



TABLE 4)C ORRELATIONS BETWEEN CD4 COUNT AND SERUM SODIUM

L EVEL
CD4 COUNT | SERUM SODIUM

CD4 COuNT PEARSONCORRELATION | 1 .622(**)

SIG. (2-TAILED) .000

N 150 150
SERUM SODIUM | PEARSONCORRELATION | .622(**) 1

SIG. (2-TAILED) .000

N 150 150

** CORRELATION IS SIGNIFICANT AT THEOQ.O1 LEVEL (2-

TAILED).

Relationship between Serum Sodamth CD4 Count is shown in

table 5.



TABLE NO 5 : RELATIONSHIP BETWEEN SERUM SoODIUM AND CD4 COUNT

STD. T TEST (P

SERUM SODIUM N MEAN DEVIATION VALUE)

CD4 <=134HYPONATR
52 128.5577 |40.65320

COUNT  EMIA)
0.000***

135-150
98 252.3776 |61.72395

(NORMAL)

Among 150 pt's, 28 pt's had hypl#mia and 108 patients had
normal potassium levels, 14 patients had hypernkialgFigure 3). The
percentage of hypokalemia is 18.7%. the percentdgermal potassium

level is 72.0%. The percentage of hyperkalemia3%®(table 6) (Figure 3).



TABLE 6)DISTRIBUTION OF SERUM POTASSIUM L EVEL

FREQUENCY PERCENT
VALID <=3.4(HYPOKALEMI
28 18.7
A)
3.5-5.0 (MRMAL) | 108 72.0
>=5.1HYPERKAEMI
14 9.3
A)
TOTAL 150 100.0

All patients with Hypokalemae males (figure 5). Among
108 patients with normal potassium levels femalt male patients are 34 ,
74 respectively(figure 5), with the percentage d2.7% and 49.3%
respectively. Among 14 patients with hyperkalerigatients are males and
5 patients are females, with the percentage of %6.8nd 3.3%
respectively(figure 5).There is no significant &bation between serum

potassium levels and CD4+ cell count (Pearson laioe is 0.058) (table

7).




TABLE 7

Correlation Between Serum Potassium And CD4 Count

Serum
CD4 count Potassium

CD4 count Pearson Correlation 1 .058

Sig. (2-tailed) 479

N 150 150
Serum Potassium  Pearson Correlation .058 1

Sig. (2-tailed) 479

N 150 150

Relationship Between Cd4 Coumdl &erum Potassium Level

By ANOVA is shown in table 8.



TABLE 8) RELATIONSHIP BETWEEN CD4 COUNT AND SERUM POTASSIUM

LeveL By ANOVA

CD4 CcoOuNT

Sum OF

SQUARES DF MEAN SQUARE | F SIG.
BETWEEN K+

12980.861 2 6490.431
CATEGORIES .992 373
WITHIN K+

961718.312 | 147 6542.301
CATEGORIES

ToTAL 974699.173 | 149




DISCUSSION

Hyponatremia, hypokal@mand hyperkalemia are
common electrolyte disorders with HIV infected pats. | describe here a
high incidence of electrolyte disorders among HIiMected patients
admitted in Govt. Rajaji Hospital, Madurai. Numesdactors might have

contributed to such high rates of electrolyte disamces.

Among 150 patients, 52 patients hgabhatremia. The percentage

of hypo natremia is 34.7%.
The high incidenc&f hyponatremiamay be due to

1. volume depletion caused by diarrhea or
vomiting'®

2. persistent release of antidiuretic hormone
resulting from infectiorfs

3. the syndrome of inappropriate antidiuretic

hormone (SIADH)™.



Persistent vomiting, and the thgndsome of inappropriate
antidiuretic hormone (SIADH) will cause hypo osmafgyponatremia. But

in SIADH the volume status will be euvolertfic

In one study, Burton D Rose etoaind that Hyponatremia and
hyperkalemia are the two major electrolyte disosdbat may be associated
with HIV infection®™. In addition, lactic acidosis, hyperuricemia, and
hypophosphatemia have been desciibedAnd they have found that the
incidence of hyponatremia in hospitalized HIV-inkst patients has been
reported to be between 35 and 55 percent. Thetsesere comparable to

this study.

SIADH in HIV infection may bessociated with common
pulmonary and intracranial diseases such as Pnest®cjiroveci
pneumonia, toxoplasmosis, and tuberculosis, sines of the patients were

admitted for their opportunistic infections.
SIADH is diagnosed by confirming
(a) a hypo-osimbyponatremia,
(b) an inapprapely concentrated urine (urine

osmolality 16Osm/L),



(c) euvolemiadan

(d) An absenceadfenal, and thyroid dysfunction or

other conditions associated with increased ADHoacti

Hyponatremialue to volume depletion caused by diarrhea or
vomiting can be distinguished from the SIADH by tlog urine sodium
concentration (usually below 15 meg/L) and cormacf the hyponatremia
with fluid repletion’®. Defective renal sodium conservation due to HIV

infection of the kidney it self can cause hyporaigé’.

There is a significant correlatimetween serum sodium levels and
CDA4+ cell counts (Pearson correlation is 0.622)r€lation is significant at
the 0.01 level (2-tailed) .This is probably becatisat the opportunistic

infections are more common with lower CD4+ cellots.

Among 150 pt’'s, 28 pt's had hypokakrand 108 patients had
normal potassium levels, 14 patients had hypernkalgFigure 3). The
percentage of hypokalemia is 18.7%. The percenthgermal potassium
level is 72.0%.The percentage of hyperkalemia 38®.Both hypokalemia
and hyperkalemia are common with HIV infection. bthis study

Hypokalemia(18.7%) more common than hyperkalen®d(). There is no



significant correlation between serum potassiunelieand CD4+ cell count

(Pearson correlation is 0.058) (table 3).

Hypokalemia may be because of rgadestinal infections

causing vomiting or diarrh&&>%°

Amphotericin B, frequently used to treat
fungal infections in patients with AIDS, can causdular dysfunction
resulting in hypokalemia. Tenofovir has been asged with proximal
tubular dysfunction resulting in an electrolyte tiag state, including life-

threatening Hypokalem:?>2°

Drug-induced hypegkala is common among patients
receiving either high-dose trimethoprim-sulfamethzode or intravenous
pentamidin€?® In a manner similar to the action of potassiurarsy
diuretics such as amiloride, both drugs inhibittalisnephron sodium
transport, leading to a decrease in potassium tere’® Hyperkalemia
and hyponatremia also may be a manifestation oferalocorticoid
deficiency resulting from adrenal insufficiency dhe syndrome of
hyporeninemic hypoaldosteronihl’ Adrenal causes of hyperkalemia
often respond clinically to treatment of the unged disorder, loop

diuretics, or fludrocortisori&



This study does haveaiartimitations, including a limited
sample size. The etiology of the electrolyte distunces were not identified

because of limited resources.



CONCLUSION

Hyponatremia, hypokalerarad hyperkalemia are common
electrolyte disorders with HIV infected patientsedduse of the high
incidence of the electrolyte disturbances with HiWected patients, close

monitoring and aggressive management are mandatory.



APPENDIX

ABBREVIATIONS

HIV- HUMAN IMMUNODEFICIENCY VIRUS
AIDS- AQUIRED IMMUNO DEFICIENCY SYNDROME

SIADH- SYNDROME OFINAPPROPRIATEANTI DIURETIC HARMONE
SECRETION

ELISA- ENZYME LINKED IMMUNO SORBANT ASSAY
RT-PCR- AL TIME POLYMERASE CHAIN REACTION
CD- QLUSTER OFDIFFERENTIATION

HTLV- HUMAN T CELL LYMPHOTROPHICVIRUS

TALH- THICK ASCENDINGLOOP OFHENLE
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Electrolyte disturbances in HIV infected patients

Proforma
Name: Age/sex:
Ip.No: Date:
HIV infection status:
Duration of HIV positivity:
CD4 count: /microlitre. CD4 %:

H/o ART: Yes/No, If yes duration:
Opportunistic infections: Present/Not present.

If present, details:

Clinical details:
Volume status: hypovolemia/euvolemia/volume overload
Anorexia/nausea/Vomiting/diarrhea/confusion/
head ache/lethargy/convulsion/ coma/muscle cramps/tetany/weakness
H/o any other drug intake: Yes / No,

If yes details:

BP: / mmHg. Pulse: /min. Urine output: ml/day.

Laboratory Data:

Bl.sug: mg/dl. Blood urea nitrogen: mg/dl.

Serum creatinine: mg/dl

Serum Na+: mmol/l. Serum K+: mmol/l.

Sr.Cl-: mmol/I. Sr.HCO3-: mmol/l.
Calculated serum osmolarity: mmol/l.

Spot urine Na: mmol/l.

Calculated urine osmolarity: mmol/l.

Summary:



MASTER CHART

CD4
S.No | Age | Sex count Sug BUN | Creatinine | Sr.Electrolytes

Sr.Na+ Sr.K+

1 31 M 160 69 18 1 131 4.8
2 32 M 120 71 17 1.2 131 3.2
3 27 F 75 100 14.08 0.9 125 3.8
4 34 M 240 63 16 1.1 140 4.9
5 32 M 200 98 19 1 144 35
6 37 M 310 60 16 1.1 141 4.4
7 26 M 320 70 18.03 1.1 138 3.8
8 31 M 160 69 18 1 131 6
9 27 F 75 100 14.08 0.9 126 3.8
10 35 M 208 63 16 1.1 140 4.9
11 35 M 179 95 15 0.9 146 35
12 28 M 349 70 12.67 1.2 142 3.6
13 26 F 80 97 14.08 0.7 128 6.2
14 34 M 240 63 16 1.1 140 4.1
15 39 M 155 66 18 1 131 5
16 37 M 310 60 16 1.1 141 4.9
17 33 M 184 95 18 0.9 146 35
18 24 M 290 73 17 1.1 137 6.5
19 37 M 310 60 16 1.1 141 4.4
20 33 M 184 95 18 0.9 146 3.5
21 34 M 240 63 16 1.1 140 4.9
22 30 M 208 98 17 1 144 6.9
23 29 M 320 70 16 1.1 138 3.8
24 28 F 84 97 14.08 0.6 127 3.8
25 24 M 290 73 17 1.1 137 3.8
26 35 M 208 63 16 1.1 140 3.2
27 32 M 120 71 17 1.2 131 3.2
28 26 F 80 97 14.08 0.7 128 3.8
29 39 F 155 66 18 1 131 5
30 33 M 184 95 18 0.9 146 35
31 24 M 290 73 17 1.1 137 6.1
32 36 M 164 69 18 1 131 4
33 24 F 175 100 14.08 0.8 129 3.8
34 30 M 208 98 17 1 144 3.5
35 29 M 320 70 16 1.1 138 3.8
36 26 F 80 97 14.08 0.7 128 3.8
37 39 M 155 66 18 1 134 2.9
38 28 F 84 97 14.08 0.6 128 3.8
39 37 M 165 66 18 1 137 3.2
40 37 M 165 66 18 1 137 3.2
41 37 M 320 60 16 1.1 141 4.7
42 32 M 200 98 17 1 144 3.5
43 37 M 320 60 16 1.1 141 4.7
44 37 M 310 60 16 1.1 141 3.2
45 32 M 200 98 17 1 144 35
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179
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240
290
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349
175
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200
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84
175
208
164
349
120
175
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159
175
290
160

75
200
208
349
320
208
164
120
165
320
175
320
159
165

100
95
70
73
67
69

100
98
70
98
70
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66
95
60
63
73
67
67
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100
60
98
60
97

100
98
69
70
71

100
70
81

100
73
69
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98
63
70
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71
66
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70
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