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CONTAINS °

LEAD

i

Paint in Homes

Built Before 1978 .

Take Home Lead

. Lead Dust

A

Some Candy

Los Angeles County Department of Public Health

Childhood Lead Poisoning Prevention Program (CLPPP)

www.publichealth.lacounty.gov/lead

Traditional Remedies, Make-up
Some Pottery . (Jobs or Hobbies) . and Powders
7 Ty
) L%
. Y \ Pl 3

Some Jewelry

800.524.5323
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« No language restrictions in the search
sfrategy

 Data was collected in accordance with the
PRISMA guidelines which divides the
selection intfo four main steps

« Databases: PubMed, Web of Science,
Embase, Scopus, and Google Scholar.

« Case-control stfudies were conducted
between January Y+« and January Y«Y-,

/N AN




ST

with selection kevwords (n=417)

Google Scholar: 117

Total studies identified after search in electronic databases

Embase: 87. Web of sdence: 70; Scopus: 61; PubMed: 82;

Identification

Excluded duplicated study (n=194)

Selected articles (n=223)

Screening

Review articles abstract
(n=223)

134 studies were excluded after reading
the titles and abstracts records excluded
87 were not related topics
37 were inadequate data
12 were review article

78 studies were excluded after reading
full-text of articles

oy
E Full-text arficles assessed for
‘B elimbility
= (n=01)

2 Eligible articles (n=13)
=

=

=

=

Studies included in qualitative
synthesis (n=13)

Figure 1. PRISMA flow diagram of study identification, inclusion, and exclusion
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 search strategy

o PubMed was searched by keywords: ("Trace Elements'[Mesh])
OR "Lead"[Mesh]) AND "Poisoning”[Mesh]) OR "Lead
Poisoning”'[Mesh]) OR "Heavy Metal Poisoning”[Mesh]) OR
"toxicity" [Subheading]) AND "Opium"[Mesh]);

o Scopus and Google Scholar were searched by keywords:
TITLE-ABS-KEY ("lead-contaminated opium®”) OR TITLE-ABS-KEY
"lead poisoning”) OR TITLE-ABS-KEY ("Lead"”) OR TITLE-ABS-KEY
"Poisoning”) OR TITLE-ABS-KEY ("lead toxicity") OR TITLE-ABS-KEY
"Heavy Metal Poisoning”) OR TITLE-ABS-KEY ("Trace elements”)

AND TITLE-ABS-KEY ("Blood") AND TITLE-ABS-KEY ("opium") OR
TITLE-ABS-KEY ("Opioid") OR TITLE-ABS-KEY ("Heroin") OR TITLE-
ABS-KEY ("Methadone”) AND TITLE-ABS-KEY (“Addict”));

o ISI Web of Science and Embase were searched by keywords:
1S=(Trace Elements OR Lead) AND TS=(Poisoning OR lead
toxicity OR Heavy Metal Poisoning OR toxicity OR
lead-contaminated opium) AND TS=(Blood) AND TS=(Opium
OR Opioid OR Heroin OR Methadone) AND TS=(Drug Users OR
Addict) AND (frace elements' OR ‘lead’) AND ‘poisoning’ OR
lead toxicity' OR 'heavy metal poisoning' OR 'toxicity' OR 'lead
contaminated opium’) AND 'blood’) AND 'opium' OR 'opioid’)
AND 'addict’ AND 'article'/it AND 'cross-sectional study'/de.




1 Selection criteria

Inclusion criteria:

o opium use disorder
o No history of chronic physical and psychiatric disorder I
o no LP before opium use disorder

o and multiple substance use history

Exclusion criteria:

> Letter to editor

» Conference

> review and meta-analysis arficles




aData extraction

QQuality assessment
Newcastle-Ottawa Scale (NOS)

aPublication bias
Funnel plot asymmetry and Egger’s test




1 Statistical analysis

neffect size of each study

Standardized mean difference adjusted
known as Hedge's g

Gy = Z{'(=1 Wigdi W
| =y !

aThe heterogeneity using the Q statistic
Q =X, wi(gi — gw)




] Selection studies

« Initially, ¥V articles were picked out from databases

= Thirteen articles were chosen for further analysis

d Systematic review

 Studies were published between Y+ +9and Y+ )1

* The sample size ranged from ¥+ to V)

 All studies were focused on adults with mean age rang
YY/8 to 7o/) e years old

 Eight studies enrolled both men and women, four studi

recruited only men, and the population study for one st
was unknown.




1 Differences in the Pb levels between opium
and non-opium users

o The pooled effect size was g,= Y/¥A (16% CI: Y/oA —
Y/v9).

o Heterogeneity was 17/7% (I = 96.6, Q(Y) = &+ ¥/7
p < +/++Y)Indicating a high heterogeneity between tru
mean effects (72 = 3.72).

o All variability of the observed variance comes from re
differences between studies.




1 Meta-regression analysis

= The route of administration was a significant predictor far
the heterogeneity of effect sizes (Q(Y)=Y/\¥, p=+/+90).

= The duration of opium addiction was not a significant
predictor when all studies considered, Q(Y)= +/VV, p=+/7

but it was a significant predictor after excluding outliers,
Q(\):\G/Y\c’ p:~/~\°\.

Ll

8 The gender revealed to be a significant predictor for effe¢t
| sizes, Q(V)=¥/¥+, p=+/ Y7 N,

= No evidence of time effect when outliers studies remove(

NN ANA [() — @ AN OT — N — @ ()
-~ >




d Quality assessment

= The risk of bias assessment for each study included on
the NOS scale. According to this result, VY studies had
good quality.




Case group Control group Standardised Mean

St n Mean SD n Mean SD Difference g 95%Cl
Ahmadinejathet al.(2019) 30 3715 2275 30 358 6.09 B 1.99 [1.36;2.62]
Amiri and AminiY2012) 39 57.04 46.03 39 16.70 12,51 - 1.18 [0.70;1.67]
Azarion et al.(2016) 20 849 534 20 420 4.10 - 0.88 [0.23;1.54]
Fakoor et al.(2019) 40 3589 641 40 557 342 —+— 5.84 [4.82;6.87]
Ghaemi et al.(2017) 33 80.30 6.03 33 57.30 4.77 Lo 4.18 [3.30;5.06]
Ghaemi et al.(2017) 33 6794 442 33 57.30 4.77 LB 229 [1.66;2.91]
Hashemi Domeneh et al.(2014) 46 7.07 361 48 6.05 1.83 B ; 0.36 [-0.05;0.76]
Hashemi Domeneh et al.(2014) 40 11.75 6.06 48 6.05 1.83 - 1.31 [0.85;1.78]
Khatibi-Moghadam et al.(2015) 714 141 40 542 146 = | 1.19 [0.71;1.66]
Nemati et al.(2016) 55 4N\{3 2640 55 9.86 4.40 ™ 164 [1.21;2.07]
Nemati et al.(2016) 55 34.31T™\2154 55 986 440 e 156 [1.13;1.99]
Nouri et al. (2018) 30 780 380 30 900 590 i -0.24 [0.75;0.27]
Rezaei et al.(2019) 30 126.10 52.00 478 183 —'— 3.25 [247;4.04] |
Rezaei et al.(2019) 30 1060 4.50 30 1.83 e 1.67 [1.08;2.27] P
Rezaei Tavirani and Heidari Beigvand (2019) 64 76.34 17.82 64 7.68\3.72 —+— 530 [4.56;6.05]
Salehi etal.(2009) 22 2190 1320 22 860 3 R 1.35 [0.69;2.01]
Shafikhani and Kazemifar (2019) 35 3406 8.01 83 7.3 i 544 [4.63;6.25]
Shafikhani and Kazemifar (2019) 48 3529 6.89 83 7.03 280 AN —+— 595 [5.14;6.77]

l Random effects model 690 783 2.48 [1.58; 3.39] =
Heterogeneity: / = 97%, 1° = 3.73, 1, = 504.31 (p < 0.01) ' ' !

. 0 2 4 6

Figure Y. The forest plots for the meta-analysis of all studies. For each study, the sample size, mean,
and SD at the case and control group, and the Hedge's g effect size with corresponding 4¢% ClI are
presented. Heterogeneity indices, as well as a p-value for Cochran’s Q-test of heterogeneity, are
also presented.




Casegroup  Control group Standardised Mean
Study n Mean SD n Mean SD Difference g 95%Cl
Ahmadinejad et a2019) 30 3715 22.75 30 358 6.09 —— 199 [1.36;262]
Amiri and Amini (201 39 57.04 46.03 39 16.70 12.51 — 1.18 [0.70;1.67]
Azarion et al.(2016) 20 849 534 20 420 410 — 0.88 [0.23; 1.54]
Ghaemi et al.(2017) 6794 442 33 57.30 4.77 0 229 [1.66;2.91]
Hashemi Domeneh etal.(2014) 46 ~X07 361 48 6.05 1.83 = 0.36 [-0.05;0.76]
Hashemi Domenehetal.(2014) 40 11.75~6.06 48 6.05 1.83 — 1.31 [0.85; 1.78]
Khatibi-Moghadam etal.(2015) 40 7.4 144 40 542 146 — 1.19 [0.71;1.66]
Nemati et al.(2016) 55 41.13 2640 9.86 4.40 H 1.64 [1.21;2.07]
Nemati et al.(2016) 55 34.31 2154 55 986 440 T 156 [1.13;1.99]
Nouri et al. (2018) 30 780 380 30 9.00™80 —F7 -0.24 [0.75;0.27] |
Rezaei etal.(2019) 30 126.10 52.00 30 4.78 1.8 : — 3.25 [247;4.04] ”
Rezaei etal.(2019) 30 1060 450 30 478 1.83 — 1.67 [1.08;2.27]
Salehi et al.(2009) 22 2190 1320 22 860 3.50 i 1.35 [0.69;2.01]
Random effects model 470 480 1.40 [0.94; 1.85]
! Heterogeneity: / = 8%, 1 = 062, 17, = 100.80 (p < 0.01) | ' ] B
-1 0 1 2 3

Figure Y. The forest plots for the meta-analysis of the
reduced studies affer excluding outlier studies with large
Hedges' g effect sizes.
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Hedges g effect size

Figure ¥. Funnel plot of Hedges g effect sizes of V) studies with ¥
Hedges' g effect sizes. Three studies specified with blank circles
were studies added by the Trim and Fill adjustment method.




Table 1. Charactersstics of included studies for the lead (P) in the blood (ug/dl) of patients and control

n the patient group.

Routeof | Samplese Durtionof Theinclsion
AuthorsYe Study population | admimistra | andgender | Tissue | Mean age opium An}mmt of | Topeofused Outeome nﬂm for | Theincusion crerion County
ar : L. oo | opiimuse substance thepatient | for the control group
tion addiction ()
group
38% opium,
S Bi% Opnum addscts
Opm e Opmuser | OR:1007: | ORI+ |  medose who delred
: (lmica] paents. Opmum user; P o R Blood lead concentration m both Contrals were healthy
Rezzsi etdl : OR 489121314 104y 13lg 17.5% berom, . : thatthey had | oo
Non-users: Healthy 80 Blood _ . . : o addicted and nov-addicted growps | - | volmtay without opim | Tehran
2019 solmty widot N Non.zsets 30 Nopusers: | IN:148=105 | IN:3Md= 17.5% howed 2 st e, | OO sed oprm I ——
D ' 02 y 187 | mehamphetmie & | ad confime |
opiu phon , 3% concantrate
herom
The Phmean
The difference between both groups healthy subjects with no
r— was statistically siguificant history of oprum
| Saietd Clinﬁ - Opium user; [ [-igdaly The Pb had 2 sigmificant conrelation addiction who
00 ' Yoo mﬁe&l OR? b)) Blood gpgﬂslﬂi 67 ' o] with zmean | 100% used opium with the amount of oprum secompanied the patients | Rafsanjan
famﬂ- emhers Non-users: 22 T of 103113, mgestion, but there was mo and was matched with
! significant correlation between P the patient group m g
and the duration of opium meestion ad e




Table 2. Quality assessment of studies included m the meta-analysis of lead (Pb) i optumuser and control: Based on
. the Newcastle-Ottawa Scale fo} case-control studies

Selection Comparability Exposure
Authors Selection  Definition Comparability of Ascertamment The same method Non- Lot
Case  Representativeness of of cases and controls of of ascertainment o SCOTE
definition of the cases Controls  Controls on basts of the expoSILe for cases Eti
design or analysis po and controls
Ahmadmejad
G 0 a a b a a C a a 6
Amiri and
Amini, 2012 a a b a a c a a 6
Azarion et al
016 a a b a a c a a 6
Fakoor et al.
0o a a b a a C a a 6
Ghzemi etal
2017 a a a a a c a a 7
Hashemi
Domench et a a a a a c a a 7
al, 2014
Ehatibi-
Moghadam et a a a a a c a a T

al, 2013



aRoute of administration, gender, and
duration of opium abuse was associated

significantly with BLC in opium addictions

but not in the mean age.

aSoltaninejad and Shadnia (Y« YA), they found
a higher BLC in patients with oral opium

apbuse.




0 Tolerable daily intake (TDI) of Pb amounts to Y¥+ ug
per day for a person with an average body weight
of 7A kg

Q It is estimated that addicts consume approximately
Y. g of opium per day, which is equivalent to at
least Y% of TDI

QO Pb can gradually accumulate in the bones over
time which in certain conditions such as aging and
osteoporosis it becomes an internal source of Pb in
the blood




Q BLC in opium addicts was significantly higher than
that in the healthy control group

Q It's known as a routine action that opium retailers
mix opium with Plb and other substances to increase
their weight for greater profit and possible lead
toxicity in Iran

0 According to studies in this systematic review, the
BLC in the opium addicts in Tehran and southern
cities such as Sistan and Kerman has been reported
to be much higher than other regions of Iran







