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Abstract

Early HIV diagnosis remains a challenge in many regions with delayed diagnosis resulting in 

increased morbidity and mortality. We conducted a retrospective cohort study of people living with 

HIV receiving outpatient care at a large tertiary referral center in Guatemala to describe the 

proportion of late presenters (LP) and missed opportunities for HIV diagnosis. Of 3,686 patients, 

2,990 (81.1%) were LP who were more likely male (60.2% vs. 48.0%, p<0.0001), heterosexual 

(88.0% vs. 78.0%, p<0.0001) and rural dwellers (43.7% vs. 33.8%. p<0.0001). The proportions of 

patients who presented late or with AIDS at diagnosis decreased over time. Only 665 patients 

(18.2%) sought care in the 2 years prior to HIV diagnosis. This study, the first of its kind in 

Central America to focus on late presenters and missed opportunities for HIV diagnosis, 

demonstrates extremely high rates of LP in Guatemala. Although in recent years rates of LP have 

improved somewhat, the need for screening outside of traditional healthcare settings is apparent.

Resumen
El diagnóstico precoz del VIH sigue siendo un desafío en muchas regiones, y un diagnóstico tardío 

está relacionado con aumento de la morbi-mortalidad. Este estudio retrospectivo de una cohorte de 

personas viviendo con VIH en seguimiento en un centro atención terciaria en ciudad de 

Guatemala, describe la proporción de presentadores tardíos (PT) y las oportunidades perdidas para 

diagnosticarlas. De 3,686 pacientes analizados, 2,990 (81.1%) eran PT, los cuales eran con mayor 

frecuencia varones (60.2% vs. 48.0%, p<0.0001), heterosexuales (88.0% vs. 78.0%, p<0.0001) y 

habitantes de un área rural (43.7% vs. 33.8%. p<0.0001). La proporción de PT disminuyó a lo 

largo del tiempo. Únicamente 665 pacientes (18.2%) buscaron atenci ٕón médica en los dos años 

previos al diagnóstico del VIH. Este estudio, el primero en su clase en Centro América, demuestra 
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una tasa extremadamente alta de PT en Guatemala. A pesar de que en años recientes la tasa de PT 

ha mejorado, es evidente la necesidad de realizar tamizaje fuera del ambiente sanitario habitual.
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Background

Initiation of potent antiretroviral therapy (ART) has resulted in decreased HIV-associated 

mortality with life expectancy in people living with HIV (PLWH) approaching that of the 

general population.(1, 2) However, improvements in morbidity and morbidity in PLWH are 

dependent on early diagnosis and initiation of ART. Late diagnosis of HIV has been 

associated with increased healthcare costs arising from higher rates of hospitalization and 

treatment of opportunistic infections (OIs) added to primary HIV infection treatment.(3) In 

addition to poorer patient outcomes, late diagnosis carries significant public health risks 

resulting from higher rates of transmission.(4, 5)

Recent studies in the developed world have identified various risk factors for late 

presentation, including older age, being a heterosexual man or woman (as compared to men 

who have sex with men [MSM]) and being born in a country other than the one of current 

residence.(6–8) The rate of late diagnosis varies considerably between jurisdictions, with 

rates of 24–39% cited in some developed countries and higher rates seen in developing 

countries such as Mexico (61%).(3, 6–9) Studies in developed countries suggest that most 

patients who present late have been evaluated for symptoms associated with HIV, but the 

opportunity for diagnosis was lost.(10, 11) In the resource-limited setting, such as Malaysia 

and Mexico, data suggests missed opportunities occur in up to 50% of patients.(12, 13) At 

present, no data are available on the rates of late presenters or missed opportunities in 

Central America.

In 2016, UNAIDS estimated the prevalence of HIV infection in 15–49 year olds in 

Guatemala at approximately 0.5%.(14) Although the provision of potent ART was 

implemented in Guatemala in 2000, deaths due to HIV have risen from 13.8 per 100,000 in 

1990 to 22.0 per 100,000 in 2012, with a high proportion of newly diagnosed patients 

presenting with advanced HIV and AIDS.(15) We aimed to describe the proportion of late 

diagnoses of HIV in Guatemala, and to identify and characterize the missed opportunities 

for HIV diagnosis, with the goal of improving patient outcomes within the country.

Methods

We conducted a retrospective cohort study of all PLWH attending the largest HIV clinic in 

Guatemala, with a census of 4,128 active patients, and approximately 400–600 new HIV 

diagnoses per year. The clinic is based at a large publicly funded, academic medical center 

of 900 beds in Guatemala City that predominantly serves patients with limited economic 

means. The clinic treats patients from all regions of the country. All PLWH 18 years or older 

who attended the clinic during the study period (including those who were newly diagnosed 
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and attending for the first time) were eligible for enrollment, with no exclusion criteria as 

long as they could provide verbal consent. The protocol was approved by the institutional 

review boards of both participating institutions with a waiver of written consent. The study 

period ran from June 1, 2015 to September 30, 2015.

Subjects were enrolled when they presented for routine HIV clinic visits, and chart review 

was performed for clinical and demographic data including sex, age, sexual orientation, date 

of diagnosis, region of residence in Guatemala, CD4 cell count and viral load at time of 

diagnosis, as well as presence and type of AIDS defining illness (ADI). Presence of ADI 

was assessed using the CDC definitions.(16) Late presenters were defined as those with CD4 

counts less than 350 cells/ml or with an AIDS-defining illness (ADI) at time of HIV 

diagnosis, according to the European consensus definition.(17)

A standardized survey regarding healthcare visits in the 2 years prior to HIV diagnosis was 

administered by the research assistant to study participants in Spanish; the survey included 

questions about the presenting symptom, location of care, approximate date of visit, 

diagnosis received, and if an HIV test was offered, among other questions. The same surveys 

were administered to those patients who received new HIV diagnoses during the study 

period.

Continuous and categorical clinical parameters were expressed as mean [standard deviation 

(SD)] and percentages respectively. Between group differences were compared using chi-

squared test for categorical variables and Student t-test for continuous variables; one-way 

ANOVA was used to compare differences in continuous variables over time. A binary 

logistic regression model was used to identify significant predictors for late presentation; 

variables with p value <0.2 were included in a backward stepwise logistic regression model. 

In the final models, p values of <0.05 were considered statistically significant. Data analysis 

was performed using SPSS (IBM Corp., Version 22.0).

Results

A total of 3,686 patients were enrolled, of whom 3,628 (98.4%) had available CD4 counts at 

diagnosis, 2,990 (81.1%) were late presenters, and 2,304 (62.5%) had AIDS at diagnosis. 

With the exception of one patient diagnosed in 1998, all patients enrolled in the study were 

diagnosed between 2000–2015. Baseline characteristics are presented in Table I. Late 

presenters were older (average age 35.2 years vs. 31.0 years, p<0.0001), more likely to be 

male (60.2% vs. 48.0%, p<0.0001), and more likely to report a heterosexual mode of HIV 

acquisition (88.0% vs. 78.0%, p<0.0001). Of the late presenters, 2,928 (97.9%) had CD4 

counts of <350 cells/ml and 931 (31.1%) had an ADI at time of HIV diagnosis. HIV viral 

load at diagnosis was significantly higher among late presenters (mean 4.75 (standard 

deviation [SD] 1.08) vs. 3.85 (1.31), p<0.0001). Urban dwellers were significantly less 

likely to be late presenters (representing 55.5% of non-late presenters vs. 45.5% of late 

presenters, p<0.0001). Of the 665 patients (18.2%) who sought care in the 2 years prior to 

HIV diagnosis, a higher proportion were late presenters (19.7% vs. 13.1%, p<0.0001).
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Table II shows trends in demographics over time in five-year increments between 2000–

2015. Mean age at diagnosis increased from the time period 2000–2005 compared to the 

latter periods (33.1 years vs. 35.0 years and 34.5 years, respectively, p<0.0001), and the 

proportion of male patients diagnosed increased with each time period (52.7% vs. 54.8% vs. 

65.1%, p<0.0001). There was a large increase in the proportion of MSM patients over the 

three time periods, with the largest increase in the last five years (6.7% vs. 8.4% vs. 21.7%, 

p<0.0001). Median CD4 count was identical across the first two time periods and increased 

in the third period (142 vs. 142 vs. 195, p<0.0001). The proportion of patients with late 

presentation, AIDS at diagnosis, or ADI at diagnosis all decreased over time (p<0.0001), 

while the proportion who had presented to healthcare in the 2 years prior to diagnosis did 

not change over time (p=0.646). The proportion of urban dwellers diagnosed with HIV was 

significantly higher in the third time period (43.7% vs. 44.7% vs. 53.1%, p<0.0001).

In univariate analysis, age at diagnosis, male gender, heterosexual risk category, rural 

dwelling, and having sought care in the 2 years prior to diagnosis were all found to be 

significantly associated with late presentation, and were included in the multivariate analysis 

(Table III). Older age at diagnosis was associated with increased risk of late presentation 

(aOR 1.41 for each decade increase in age, 95% confidence interval [CI, 1.28, 1.54], 

p<0.0001), as was male gender (aOR 2.06, 95% CI [1.70, 2.50], p<0.0001). Compared with 

heterosexual patients, MSM had a lower risk of late presentation (aOR 0.39, 95% CI [0.30, 

0.50], p<0.0001), as did urban dwellers (aOR 0.71, 95% CI [0.59, 0.84], p<0.0001). Those 

who sought care in the 2 years prior to diagnosis had higher risk of late presentation (aOR 

1.67, 95% CI [1.29, 2.15], p<0.0001).

Information on the 665 patients who sought care within the 2 years prior to HIV diagnosis is 

presented in Table IV. Of those that sought care, 55.6% presented only one time, while the 

remaining 44.4% presented two or more times. Late presenters were more likely to present 

to healthcare multiple times (p=0.019).

In the group overall, the most common symptoms were weight loss (73.8%), fever/chills 

(63.8%), diarrhea (57.1%), vomiting (30.5%), and loss of appetite (18.9%). Late presenters 

were more likely to present with weight loss (73.3% vs. 63.4%, p=0.022), diarrhea (59.0% 

vs. 43.9%, p=0.01), loss of appetite (20.4% vs. 8.5%, p=0.01), and cough (11.0% vs. 3.7%, 

p=0.039). No symptoms were more common among non-late presenters. The most common 

diagnoses given were intestinal parasites (12.4%), stomach virus (9.5%), common cold 

(8.9%), Dengue fever (2.1%), and pneumonia (1.8%).

Locations where patients sought care prior to HIV diagnosis are shown in Supplementary 

Table SI, and no type of facility appeared to be associated with significantly higher rates of 

missed opportunities. Overall, an HIV test was offered at only 4.4% of visits, with no 

individual location type offering it at more than 15% of visits (data not shown). The most 

common was private clinics (70.2% for late presenters vs. 64.6% for non-late presenters, 

p=0.17), followed by puestos de salud (or publicly funded local health outposts; 13.6% for 

late presenters vs. 14.6% for early presenters, p=0.73), and public emergency rooms (10.7% 

for both groups, p=1.00). Only social security clinics showed a significant difference 
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(p=0.036) between the two groups, but the number of patients (11) was small at this 

location.

Locations of residence of patients at the time of HIV diagnosis can be found in 

Supplementary Table S2. Guatemala was by far the most represented department with 1746 

patients (47.4% of the cohort), and Escuintla was the second most common department with 

541 patients (14.7%).

Discussion

Here we present what is the one of largest cohorts of PLWH in Central America to date and 

the largest to examine late presentation and missed opportunities for diagnosis. A high 

proportion (81.1%) of patients present late, with CD4 count <350 cells/ml or with an ADI at 

the time of HIV diagnosis; to our knowledge, this is the highest rate of late presenters 

reported internationally to date. In keeping with our findings, data published from the 

MANGUA cohort in Guatemala indicated that almost three quarters of patients had signs of 

advanced HIV infection at study enrollment.(18) In our study, 62.5% had AIDS at diagnosis. 

These results closely mirror those from a similar study in Mexico, where 61% presented 

with AIDS,(9) but are much higher than rates in developed countries, where the rates range 

between 23% and 47%.(19–24)

The most compelling aspect of our data is the fact that a low percentage of patients with 

HIV presented for care in the two years prior to diagnosis, regardless of early or late 

presentation. This stands in stark contrast to many studies in the developed world, where a 

large majority (62%−99%) of patients have seen a provider within the 1 to 3 years prior to 

their HIV diagnosis.(10, 21–24) Studies from the United States have shown 60–72% of 

patients had missed opportunities for HIV diagnosis.(10, 20) In a recent Israeli study, the 

authors felt that 100% of patients presenting late with HIV disease had a missed opportunity.

(19) Another Chinese study concluded that 99% of their HIV cohort had a missed 

opportunity for HIV diagnosis, though time to diagnosis from prior healthcare visit to the 

diagnostic visit has gone down over time.(25)

Male sex was associated with late presentation and has previously been described as risk 

factor in developed counties.(26) Interestingly, over time, the rates of males being diagnosed 

with HIV has increased. We hypothesize that the difference in gender risk over time may be 

attributable to higher rates of diagnosis of female in the earlier time periods due to the 

introduction of routine prenatal HIV screening of women, though a recent study in Mexico, 

where prenatal screening is mandated, showed that 61% of women diagnosed late with HIV 

reported never receiving an HIV test while pregnant.(13) A Guatemalan study looking at 

women receiving pre-natal HIV screening showed decreasing rates of HIV diagnosis over 

time, but also a decrease in median CD4 count over time, suggesting that perhaps prenatal 

screening did not necessarily translate to earlier HIV diagnoses.(27)

Similarly, MSM and younger patients were also found to have lower rates of late 

presentation. This trend has been shown in studies from developed countries,(19, 20, 26) and 

may indicate that these groups are more likely to receive screening due to the perception that 
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they are a higher risk population. The sizable increase in the proportion of MSM over time 

in our cohort raises some concerns as it is unclear if this indicates an epidemic in this risk 

group or simply represents improvements in accurate reporting of HIV risk, with further 

work required to clarify this.

Our cohort also showed differences in geographic risk for late presentation, with a lower 

proportion of late presentations amongst urban dwellers compared to those living in rural 

settings. Rural dwellers are likely at higher risk of late presentation due to reduced access to 

care, with potential contributions of education level and socioeconomic status that were not 

measured in our dataset.

When the data are examined over time, they show that the proportion of late presenters has 

decreased and median CD4 count at diagnosis has increased. Consistent with this, HIV viral 

load decreased although the clinical relevance of the magnitude of the reduction is unclear. 

These trends provide some evidence that efforts to diagnose patients earlier are having some 

effect, although the proportion of late presenters was 72% in the most recent time frame; this 

proportion remains high and indicates further work is required to achieve earlier HIV 

diagnoses.

Among patients presenting for care, the most common symptoms were weight loss, fever, 

and diarrhea. Weight loss and diarrhea were both more common among late presenters, and 

could represent “triggers” for healthcare providers in Guatemala to consider HIV testing. 

While the majority of patients sought care only one time, 44% sought care multiple times, 

suggesting that improved screening at healthcare visits could, in fact, result in earlier HIV 

diagnoses for a small subset of the population.

The diagnoses given to patients were various, with intestinal parasites and stomach virus 

being the most common. The only diagnosis that was more common in late presenters was 

intestinal parasites, consistent with the increased rates of diarrhea seen in this group. As 

above, this suggests that in patients presenting with chronic diarrhea, making providers 

aware that HIV should be considered as an alternative to intestinal parasites may help with 

earlier diagnoses in some patients. Data from this cohort also showed high prevalence of 

tuberculosis, Pneumocystis jirovecii pneumonia, esophageal candidiasis, and histoplasmosis 

at HIV diagnosis, suggesting these diagnoses should also prompt HIV testing.(28)

Our data are more in line with a single centered in Spain, where only 14% of late presenters 

had a missed diagnostic opportunity, though a much higher percentage (46%) had presented 

for care in the year prior to HIV diagnosis.(26)

While data on missed opportunities in the developing world are lacking, a recent study from 

Uganda showed that only 21% of all patients diagnosed with HIV, and 28% of late 

presenters, had received care in a medical clinic at any time prior to diagnosis.(29) This 

represents a pressing public health issue for Guatemala, which saw 3,700 new HIV 

infections in 2015, more than three times the number of any other Central American country 

that year.(30)
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The strengths of our study include the large cohort size and the fact that it was performed in 

an area without previous data on missed opportunities for HIV diagnosis. The are several 

limitations, including that it was largely retrospective (only a small percentage, 5.4%, were 

new HIV diagnoses during the study period, the remainder were established clinic patients) 

and therefore is subject to the inherent biases associated with this study design. Secondly, it 

is a single center study, so the conclusions may not be generalizable to the population of 

Guatemala as a whole. However, it should be noted that Roosevelt Hospital draws patients 

from every part of the country, and that every district was represented in our sample. Third, 

data were only gathered from patients who were living during the study period and are still 

receiving care. This creates a bias against patients who were more severely ill at time of 

diagnosis and did not live until the study period. We expect this resulted in the proportion of 

late presenters, as well as the proportion of patients with ADI at diagnosis, being 

underestimations of the true rates in the population. Fourth, the data on healthcare 

presentations prior to HIV diagnosis are gathered from retrospective surveys, and patients’ 

memories of such encounters may not be entirely accurate. Fifth, we do not have data on 

socioeconomic status or education level of the study participants, which may have provided 

more information about risk, especially between rural and urban dwellers. Sixth, we do not 

have data on prior antenatal screening for HIV among female patients in our cohort to verify 

our suspicion that this accounts for the gender difference in our study.

Our data indicate that, although a significant portion of PLWH are diagnosed late in disease, 

relying on patients to present to healthcare settings will not allow for sufficient screening of 

the population. Models developed for screening in other healthcare jurisdictions may have 

limited impact based on the data reported herein that lower rates of patients are seeking care 

in the years prior to diagnosis compared to other countries. Alternative approaches to 

screening outside of standard healthcare associated models may need to be implemented in 

order to diagnose patients earlier. Expanded screening will likely be necessary for 

Guatemala to see significant decreases in late HIV presentation through earlier diagnosis.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

Funding: Funded by the Washington University Division of Infectious Disease. In addition, research reported in 
this publication was supported by the Washington University Institute of Clinical and Translational Sciences grant 
UL1TR002345 from the National Center for Advancing Translational Sciences (NCATS) of the National Institutes 
of Health (NIH). The content is solely the responsibility of the authors and does not necessarily represent the 
official view of the NIH. All authors had full access to all the data in the study and agreed to submit for publication.

Declaration of Interests: Dr. Powderly reports grants and personal fees from Merck, personal fees from Gilead, 
outside the submitted work. Dr. Spec reports grants from Astellas Pharmaceuticals, grants from Scynexis, grants 
and personal fees from MiraVista, personal fees from Mayne, personal fees from Minnetronix, outside the 
submitted work. All other authors declare no relevant conflicts of interest.

Meléndez et al. Page 7

AIDS Behav. Author manuscript; available in PMC 2020 August 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



References

1. Rodger AJ, Lodwick R, Schechter M, Deeks S, Amin J, Gilson R, et al. Mortality in well controlled 
HIV in the continuous antiretroviral therapy arms of the SMART and ESPRIT trials compared with 
the general population. AIDS. 2013;27(6):973–9. [PubMed: 23698063] 

2. May MT, Gompels M, Delpech V, Porter K, Orkin C, Kegg S, et al. Impact on life expectancy of 
HIV-1 positive individuals of CD4+ cell count and viral load response to antiretroviral therapy. 
AIDS. 2014;28(8):1193–202. [PubMed: 24556869] 

3. Fleishman JA, Yehia BR, Moore RD, Gebo KA, Network HIVR. The economic burden of late entry 
into medical care for patients with HIV infection. Med Care 2010;48(12):1071–9. [PubMed: 
21063228] 

4. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumarasamy N, et al. Prevention 
of HIV-1 infection with early antiretroviral therapy. N Engl J Med. 2011;365(6):493–505. [PubMed: 
21767103] 

5. Heymer KJ, Wilson DP. Treatment for prevention of HIV transmission in a localised epidemic: the 
case for South Australia. Sex Health. 2011;8(3):280–94. [PubMed: 21851767] 

6. Borghi V, Girardi E, Bellelli S, Angeletti C, Mussini C, Porter K, et al. Late presenters in an HIV 
surveillance system in Italy during the period 1992–2006. J Acquir Immune Defic Syndr. 
2008;49(3):282–6. [PubMed: 18845959] 

7. Girardi E, Sabin CA, Monforte AD. Late diagnosis of HIV infection: epidemiological features, 
consequences and strategies to encourage earlier testing. J Acquir Immune Defic Syndr. 2007;46 
Suppl 1:S3–8. [PubMed: 17713423] 

8. Manavi K, McMillan A, Ogilvie M, Scott G. Heterosexual men and women with HIV test positive at 
a later stage of infection than homo- or bisexual men. Int J STD AIDS. 2004;15(12):811–4. 
[PubMed: 15601487] 

9. Crabtree-Ramirez B, Caro-Vega Y, Belaunzaran-Zamudio F, Sierra-Madero J. High prevalence of 
late diagnosis of HIV in Mexico during the HAART era. Salud Publica Mex. 2012;54(5):506–14. 
[PubMed: 23011502] 

10. Chin T, Hicks C, Samsa G, McKellar M. Diagnosing HIV infection in primary care settings: 
missed opportunities. AIDS Patient Care STDS. 2013;27(7):392–7. [PubMed: 23802143] 

11. Volberding P Sande’s HIV/AIDS medicine. Global care. Second edition, International edition. ed. 
Edinburgh?: Elsevier/Saunders; 2012 xvii, 627 pages p.

12. Koh KC, Islam M, Chan WK, Lee WY, Ho YW, Alsagoff SAH, et al. Missed opportunities for 
earlier HIV-testing in patients with HIV infection referred to a tertiary hospital, a cross-sectional 
study. Med J Malaysia. 2017;72(4):209–14. [PubMed: 28889131] 

13. Martin-Onraet A, Volkow-Fernandez P, Alvarez-Wyssmann V, Gonzalez-Rodriguez A, Casillas-
Rodriguez J, Rivera-Abarca L, et al. Late Diagnosis Due to Missed Opportunities and Inadequate 
Screening Strategies in HIV Infected Mexican Women. AIDS Behav. 2017;21(2):505–14. 
[PubMed: 27651138] 

14. Joint United Nations Programme on HIV/AIDS (UNAIDS). Country Factsheets: Guatemala 2016 
[Available from: http://www.unaids.org/en/regionscountries/countries/guatemala.

15. World Health Organization. Guatemala: WHO Statistical Profile. 2015.

16. Schneider E, Whitmore S, Glynn KM, Dominguez K, Mitsch A, McKenna MT, et al. Revised 
surveillance case definitions for HIV infection among adults, adolescents, and children aged <18 
months and for HIV infection and AIDS among children aged 18 months to <13 years--United 
States, 2008. MMWR Recomm Rep 2008;57(RR-10):1–12.

17. Antinori A, Coenen T, Costagiola D, Dedes N, Ellefson M, Gatell J, et al. Late presentation of HIV 
infection: a consensus definition. HIV Med. 2011;12(1):61–4. [PubMed: 20561080] 

18. Garcia JI, Samayoa B, Sabido M, Prieto LA, Nikiforov M, Pinzon R, et al. The MANGUA Project: 
A Population-Based HIV Cohort in Guatemala. AIDS Res Treat. 2015;2015:372816. [PubMed: 
26425365] 

19. Levy I, Maor Y, Mahroum N, Olmer L, Wieder A, Litchevski V, et al. Missed opportunities for 
earlier diagnosis of HIV in patients who presented with advanced HIV disease: a retrospective 
cohort study. BMJ Open. 2016;6(11):e012721.

Meléndez et al. Page 8

AIDS Behav. Author manuscript; available in PMC 2020 August 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.unaids.org/en/regionscountries/countries/guatemala


20. Nakao JH, Wiener DE, Newman DH, Sharp VL, Egan DJ. Falling through the cracks? Missed 
opportunities for earlier HIV diagnosis in a New York City Hospital. Int J STD AIDS. 
2014;25(12):887–93. [PubMed: 24535693] 

21. Champenois K, Cousien A, Cuzin L, Le Vu S, Deuffic-Burban S, Lanoy E, et al. Missed 
opportunities for HIV testing in newly-HIV-diagnosed patients, a cross sectional study. BMC 
Infect Dis. 2013;13:200. [PubMed: 23638870] 

22. Klein D, Hurley LB, Merrill D, Quesenberry CP, Jr.,, Consortium for HIVAIR. Review of medical 
encounters in the 5 years before a diagnosis of HIV-1 infection: implications for early detection. J 
Acquir Immune Defic Syndr 2003;32(2):143–52. [PubMed: 12571523] 

23. Liddicoat RV, Horton NJ, Urban R, Maier E, Christiansen D, Samet JH. Assessing missed 
opportunities for HIV testing in medical settings. J Gen Intern Med. 2004;19(4):349–56. [PubMed: 
15061744] 

24. McDonald EA, Currie MJ, Bowden FJ. Delayed diagnosis of HIV: missed opportunities and 
triggers for testing in the Australian Capital Territory. Sex Health. 2006;3(4):291–5. [PubMed: 
17112443] 

25. Xie J, Hsieh E, Sun MQ, Wang HL, Lv W, Fan HW, et al. Delays in HIV diagnosis and associated 
factors among patients presenting with advanced disease at a tertiary care hospital in Beijing, 
China. PLoS One. 2017;12(8):e0182335. [PubMed: 28793312] 

26. Gullon A, Verdejo J, de Miguel R, Gomez A, Sanz J. Factors associated with late diagnosis of HIV 
infection and missed opportunities for earlier testing. AIDS Care. 2016;28(10):1296–300. 
[PubMed: 27144427] 

27. Liggett A, Medina N, Samayoa B, Mercado D, Castillo M, Argueta E, et al. Is Expanded HIV 
Testing Associated with Earlier HIV Diagnosis? Results from an HIV Clinic in Guatemala City. J 
Int Assoc Provid AIDS Care. 2016;15(3):201–4. [PubMed: 27037251] 

28. Reinhardt SW, Spec A, Melendez J, Alonzo Cordon A, Ross I, Powderly WG, et al. AIDS-
Defining Illnesses at Initial Diagnosis of HIV in a Large Guatemalan Cohort. Open Forum Infect 
Dis 2017;4(4):ofx249. [PubMed: 29308405] 

29. Wanyenze RK, Kamya MR, Fatch R, Mayanja-Kizza H, Baveewo S, Sawires S, et al. Missed 
opportunities for HIV testing and late-stage diagnosis among HIV-infected patients in Uganda. 
PLoS One. 2011;6(7):e21794. [PubMed: 21750732] 

30. UNAIDS. AIDSinfo 2015 [Available from: aidsinfo.unaids.org.

Meléndez et al. Page 9

AIDS Behav. Author manuscript; available in PMC 2020 August 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://aidsinfo.unaids.org


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Meléndez et al. Page 10

Table I.

Baseline Characteristics of People Living with HIV in Guatemala by Disease Stage at Time of Presentation 

from 2000 to 2015.

Late Presenters N=2,990 
(%)

Non-late Presenters N=696 
(%)

p value Total Cohort N= 3,686 
(%)

Age at diagnosis, years, mean (SD) 35.2 (10.9) 31.0 (10.3) <0.0001 34.4 (10.9)

Sex, male 1,799 (60.2) 334 (48.0) <0.0001 2,133 (57.9)

Sexual Risk Category

 Heterosexual 2,631 (88.0) 543 (78.0) <0.0001 3,174 (86.1)

 MSM 324 (10.8) 140 (20.1) a 464 (12.6)

 Transgender 13 (0.4) 5 (0.7) a 18 (0.5)

 CSW 22 (0.7) 8 (1.1) a 30 (0.8)

Log(VL at diagnosis), mean (SD)
b 4.75 (1.08) 3.85 (1.31) <0.0001 4.66 (1.10)

CD4 at Diagnosis, cells/ml
c

<50 832 (27.9) 0 (0) <0.0001 832 (22.9)

 50–99 518 (17.4) 0 (0) a 518 (14.3)

 100–199 769 (25.8) 0 (0) a 769 (21.2)

 200–349 800 (26.8) 0 (0) a 800 (22.1)

 350–499 40 (1.3) 351 (54.3) a 391 (10.8)

500+ 22 (0.7) 296 (45.7) a 318 (8.8)

ADI Present at Diagnosis 931 (31.1) 0 (0) N/A 931 (25.3)

Urban Dweller 1360 (45.5) 386 (55.5) <0.0001 1746 (47.4)

Have Sought Care in Previous 2 Years 583 (19.7) 82 (11.8) <0.0001 665 (18.2)

Note. SD, Standard Deviation; MSM, men who have sex with men; CSW, Commercial Sex Worker; VL, Viral Load; ADI, AIDS-defining illness

a
 Analyzed with row above

b
 Of 3,113 patients with data

c
Of 3628 patients with data

d
Of 3654 patients with data
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Table II.

Baseline Characteristics of Patients Living with HIV in Guatemala over Time.

1998–2005 N=776 2006–2010 N=1654 2011–2015 N=1256 p value Total Cohort N= 
3,686 (%)

Age at diagnosis, years, mean (SD) 33.05 (10.15) 35.01 (10.82) 34.39 (11.31) <0.0001 34.4 (10.88)

Sex, male 409 (52.7) 906 (54.8) 818 (65.1) <0.0001 2,133 (57.9)

Sexual Risk Category

 Heterosexual 719 (92.7) 1,489 (90.0) 966 (76.9) <0.0001 3,174 (86.1)

 MSM 52 (6.7) 139 (8.4) 273 (21.7) a 464 (12.6)

 Transgender 3 (0.4) 10 (0.6) 5 (0.4) a 18 (0.5)

 CSW 2 (0.3) 16 (1.0) 12 (1.0) a 30 (0.8)

Log(VL at diagnosis), mean (SD)
b 4.82 (1.00) 4.82 (1.20) 4.58 (1.19) <0.0001 4.66 (1.10)

CD4 at Diagnosis, cells/ml, median 

(IQR)
c

142 (56, 281) 142 (49, 272) 195 (71, 362) <0.0001

  0–49 177 (23.2) 415 (25.1) 240 (19.8) <0.0001 832 (22.9)

  50–99 127 (16.6) 250 (15.1) 141 (11.6) a 518 (14.3)

  100–199 166 (21.8) 370 (22.4) 233 (19.2) a 769 (21.2)

  200–349 167 (21.9) 360 (21.8) 273 (22.5) a 800 (22.1)

  350–499 66 (8.7) 155 (9.4) 170 (14.0) a 391 (10.8)

  500+ 60 (7.9) 104 (6.3) 154 (12.7) a 318 (8.8)

Urban dweller 339 (43.7) 740 (44.7) 667 (53.1) <0.0001 1746 (47.4)

Late Presentation (CD4<350 or ADI 

at diagnosis)
c

663 (85.4) 1,419 (85.8) 908 (72.3) <0.0001 2,990 (81.1)

AIDS at diagnosis (CD4<200 or ADI 

present)
c

538 (69.3) 1,105 (66.8) 661 (52.6) <0.0001 2,304 (62.5)

ADI Present at Diagnosis 257 (33.1) 425 (25.7) 249 (19.8) <0.0001 931 (25.3)

Have Sought Care in Previous 2 

Years
d

146 (19.0) 288 (17.4) 231 (18.4) 0.65 665 (18.2)

Note. SD, Standard Deviation; MSM, men who have sex with men; CSW, Commercial Sex Worker; VL, Viral Load; IQR, interquartile range; ADI, 
AIDS-defining illness; AIDS, Acquired Immunodeficiency Syndrome.

a
Analyzed with row above

b
Of 3,113 patients with data

c
Of 3,628 patients with data

d
Of 3,654 patients with data
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Table III.

Multivariate Logistic Regression for Late Presentation

Variable OR (95% CI) aOR (95% CI) p value

Age at diagnosis (by decade) 1.51 (1.38, 1.65) 1.41 (1.28, 1.54) <0.0001

Gender, male 1.64 (1.39, 1.93) 2.06 (1.70, 2.50) <0.0001

Sexual risk category

 Heterosexual Reference Reference N/A

 MSM 0.49 (0.38, 0.59) 0.39 (0.30, 0.50) <0.0001

 Transgender 0.54 (0.19, 1.51) 0.48 (0.17, 1.37) 0.17

 CSW 0.57 (0.25, 1.28) 0.60 (0.26, 1.38) 0.23

Urban 0.66 (0.56, 0.78) 0.71 (0.59, 0.84) <0.0001

Sought care in previous 2 years
a 1.82 (1.42, 2.34) 1.66 (1.29, 2.15) <0.0001

Note. OR, odds ratio; CI, confidence interval; aOR, adjusted odds ratio; MSM, men who have sex with men; CSW, commercial sex workers

a
Among 665 patients who presented to healthcare
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Table IV.

Presenting Symptoms and Diagnoses Given to HIV Patients Who Sought Care in Guatemala in the 2 years 

prior to HIV Diagnosis.

Late Presenters N=583 (%) Non-late Presenters N=82 (%) P value Total Cohort Seeking Care 
N=665 (%)

Number of Times Care Sought

 1 316 (54.2) 54 (65.9) 0.02 370 (55.6)

 2–4 197 (33.8) 23 (28.0) a 220 (33.1)

 5+ 70 (12.0) 5 (6.1) a 75 (11.3)

Symptom

Constitutional

  Weight Loss 439 (73.3) 52 (63.4) 0.02 491 (73.8)

  Fever/Chills 371 (63.6) 59 (72.0) 0.14 424 (63.8)

  Loss of Appetite 119 (20.4) 7 (8.5) 0.01 126 (18.9)

  Night Sweats 28 (4.8) 4 (4.9) 1 32 (4.8)

Gastrointestinal

  Diarrhea 344 (59.0) 36 (43.9) 0.01 380 (57.1)

  Vomiting 184 (31.6) 19 (23.2) 0.12 203 (30.5)

  Nausea 59 (10.1) 9 (11.0) 0.81 68 (10.2)

  Abdominal Pain 21 (3.6) 3 (3.7) 1 24 (3.6)

Pulmonary

  Cough 64 (11.0) 3 (3.7) 0.040 67 (10.1)

  Shortness of Breath 9 (1.4) 1 (1.2) 1 9 (1.4)

Neurological

  Headache 94 (16.1) 17 (20.7) 0.30 111 (16.7)

  Confusion 11 (1.9) 1 (1.2) 1 12 (1.8)

  Vision Problems 9 (1.5) 0 (0) 0.61 9 (1.4)

  Seizure 9 (1.5) 0 (0) 0.61 9 (1.4)

Other

  Rash 55 (9.4) 10 (12.2) 0.43 65 (9.8)

  Dysuria 10 (1.7) 1 (1.2) 1 11 (1.7)

  Lymphadenopathy 5 (0.9) 3 (3.7) 0.06 8 (1.2)

Diagnosis Given

Gastrointestinal

  Intestinal parasites 79 (13.6) 4 (4.9) 0.03 83 (12.4)

  Stomach virus 55 (9.4) 8 (9.8) 0.93 63 (9.5)

  Gastritis 6 (1.0) 1 (1.2) 0.68 7 (1.1)

  H. pylori 5 (0.8) 0 (0) 1.00 5 (0.8)

  Irritable bowel syndrome 3 (0.5) 0 (0) 1.00 3 (0.5)

  “Empacho” 3 (0.5) 0 (0) 1.00 3 (0.5)

  Peptic ulcer 2 (0.3) 0 (0) 1.00 2 (0.3)

Pulmonary/Respiratory
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Late Presenters N=583 (%) Non-late Presenters N=82 (%) P value Total Cohort Seeking Care 
N=665 (%)

  Common cold 49 (8.4) 10 (12.2) 0.30 59 (8.9)

  Pneumonia 12 (2.1) 0 (0) 0.38 12 (1.8)

  Tonsillitis/Amygdalitis 4 (0.7) 3 (3.7) 0.04 7 (1.1)

  Sinusitis 2 (0.3) 0 (0) 1.00 2 (0.3)

Infectious

  Dengue fever 9 (1.5) 5 (6.1) 0.02 14 (2.1)

  Typhoid Fever 3 (0.5) 0 (0) 1.00 3 (0.5)

  Malaria 2 (0.3) 0 (0) 1.00 2 (0.3)

  UTI 3 (0.5) 0 (0) 1.00 3 (0.5)

Mucocutaneous

  Herpes zoster 4 (0.7) 0 (0) 1.00 4 (0.6)

  Oral herpes 3 (0.5) 0 (0) 1.00 3 (0.5)

  Genital herpes 2 (0.3) 0 (0) 1.00 2 (0.3)

  Oral Thrush 2 (0.3) 0 (0) 1.00 2 (0.3)

Other

  Allergic reaction 4 (0.7) 1 (1.2) 0.48 5 (0.8)

  Anemia 2 (0.3) 0 (0) 1.00 2 (0.3)

  Other diagnoses
b 12 (2.1) 5 (6.1) 0.03 17 (2.6)

Note. Patients could present with multiple symptoms at a given visit, and also could have multiple visits. HIV, Human Immunodeficiency 
Virus.Empacho, local term roughly translating to indigestion; UTI, Urinary Tract Infection.

a
Analyzed with row above

b
Other diagnoses include one case each of: acute otitis, bronchitis, flu, food poisoning, gangrene, HIV, papillomatosis, prostatitis, rheumatoid 

arthritis, hemorrhoids, low platelets, lymphoma, no diagnosis, prenatal visit, rubeola, uterine myoma, viral infection
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